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GENERAL 


The ADRET 5104 synthesizer is a synthesis-technique programmable master oscillator 
covering the band from 90 to 120 MHz with 10 Hz resolution and a stability of 2 parts 
in 10* per day. 

The output frequency, intended for the control of hyperfrequency sources such as 
those used in satellite communications facilities, is available on a coaxial connector on 
the rear of the instrument at a fixed level of + 13 dBm/50 

The output frequency may be set either manually on seven decimal switches or remotely, 
by an externally-generated program fed to a rear-panel connector. 

MAINTENANCE 

The construction of ADRET-ELECTRONIQUE instruments is basically modular. This 
is inherent in their design. Maintenance of them is therefore easily carried out in two 
distinct stages ; 

— This first stage consists of replacing the defective module or sub-assembly with an 
identical module from the spare-parts stock. Almost all of the modules take the form 
of plug-in-boards with keyed connectors. They are adjusted at the plant on special 
test benches in accordance with a precise procedure that does not vary from instru¬ 
ment to instrument, guaranteeing a high degree of interchangeability. Identifying 
the defective sub-assembly is considerably facilited by the schematics, charts, and 
explanations given in the technical manuals ; 

— The second stage of maintenance consists of trouble-shooting the defective sub- 
assembly. During the guarantee period (one year from the date of delivery), this will 
be done free of charge by ADRET-ELECTRONIQUE in no more than a week or two. 
ADRET is of course ready to help its customers following this garantee period, charging 
a modest sum for each maintenance operation. 

Companies or organizations with qualified staff and the necessary basic instrumen¬ 
tation (oscilloscopes in particular) can readily trouble-shoot these instruments them¬ 
selves. The technical manual supplied with the Instrument includes detailed circuit 
diagram , a parts list, and chapters on adjustement and maintenance. 

ADRET is also prepared to organize training sessions covering one or several instru¬ 
ments for its customers ; a good technician will generally need two or three days to 
become familiar with our products. 

Finally, we can supply, on request, such spare parts as transistors, IC's, resistors, capa¬ 
citors, etc..., if these have to be replaced. 



CHAPTER 1 - SPECIFICATION 


FREQUENCY 

Frequency range : 90 to n 9,999 99 MHz 
Resolution : 10 Hz 
Number of digits: 7 
Stability : 

• 2 parts in 10~ * per day after 72 hours'operation 

• 5 parts in 10" ’ per day after 3 months’operatlon 

LOCKING 

To external standard, by built-in comparator, moni¬ 
tored by a ± 5 V output on the rear panel, with built- 
in master oscillator tuned by a ten-turn potentiometer. 
Frequency : 5 MHz 
Level: 200 mVrms to 1 Vrms/50 H 

OUTPUT LEVEL 

The output signal is available on a rear-panel BNC 
connector. 

Fixed output level: + 13 dBm/50 n 

Output level flatness from 90 MHz to 120MH2:±1 dB 

SPECTRAL PURITY 
Harmonic signals: - 26 dB 

• Non harmonic signals: 

• Line frequency spurious : - 70 dB (typical) 

• Other spurious: - 80 dB (- 85 dB typical) 

Phase noise (in a 1 Hz bandwidth typical) 

• 115 dB at 300 Hz from carrier 

• 120 dB at 1 kHz from carrier 

• 125 dB at 10 kHz from carrier 

• 140 dB at 100 kHz from carrier 

PROGRAMMING 

Manual/Remote switching by logic input to program¬ 
ming connector. 

Impedance : 2.2 kQ 
Current source TTL logic ; 

• «0» logic level : 0 V to 0.7 V/0.2 mA 

• «1» logic level :+ 2 V to + 5 V/0.1 mA 
1-2-4*8 BCD code 

• Parallel input 


• Acquisition time : See table below 


Digit affected 
by the frequency 
switching 

Settling time 
at 100 Hz from 

1 

final frequency 

Settling time 
at 10 Hz from 
final frequency 

10’ -108 Hz 

1,8 ms 

18 ms 

106 Hz 

9 ms 

12 ms 

10* Hz 

4 ms 

6 ms 

10^ Hz 

18 ms 

25 ms 

10‘-10’-103 Hz 

20 ms 

35 ms 


The above-mentioned settling times depend only on the 
v^ight of the digit affected by the frequency switching. 

ALARM 

A front-pane! indicator monitors the frequency of the 
output signal. 

On : output frequency different from programmed 
value. 

Off : output frequency equal to programmed value. 

POWER SUPPLY 

Voltage : 115 or 230 Vrms ±10% 

Frequency : 50 to 400 Hz 
Consumption : 22 VA 

TEMPERATURE RANGE 
Operation : 0 to + 50 \C 
Storage : - 20 to + 70’ C 

MECHANICAL DATA 
Height: 

• Front-panel : 126 mm 

• Cabinet: 110 mm 
Width ; 203 mm 
Depth : 400 mm 

Adaptable to 19" rack : 3 U (two synthesizers can be 
inserted In the mainframe). 

Mass: 6,5 kg. 



CHAPTER II 

OPERATIWG INSTRUCTIONS 


M.1 - SETTING UP 

The instrument is plugged into the mains using an 

FRB D03 power cord with automatic lock (supplied 
with the instrument). 

Set the mains voltage selector to 115 or 230 V (each 
setiing^has a tolerance of ± 10 %). Protection is by 
two 250-mA fuses, connected in series for 230 V and 
in parallel for 115 V. 

II.2 - CONNECTIONS 

See P/ste 11 LI : Connector Characteristics. 

PROMT PANEL 

There are no connectors on the front panel of the 5104. 
REAR PANEL 

Plate III.1 shows all connections to be made to the 
rear panel of the instrument. 

il.3-CONTROLS LOCATION 

3.1 - FRONT PANEL 

The seven decimal switches on which the output 
frequency is set are on the front panel. They provide 
frequency switching from lO-Hz to lO-MHz steps. 
Three validation lights are also located on the front 
panel; in order; 

DS01 ; «ALARM», indicating when off that the 
output frequency is identical to that set on switches 
KOI or programmed via programming connector SOI. 
DS02 : «REMOTE», indicating when lit that the 
«Remote)> mode is enabled (from pin 20 of proaram- 
ming connector SOS on the rear panel). 

DS03 : « », indicating that the instrument and master 
oscillator are on ; goes out when the master oscillator 
has warmed up. 

See Plate IL2 for front panel reference. 

3.2- REAR PANEL 

All outside connectors, together with the potentio¬ 
meter used to tune the master oscillator, are located 
on the rear panel. They are described in Plate V-2. 


11-4 - PREPARATION FOR USE 

Before turning the instrument on, check that switch 
K02 is set to a position compatible with the mains 
voltage (115 or 230 Vrms). 

As soon as the instrument is plugged in. indicator light 
DS03 on the front panel lights, indicating that the 
instrument and master oscillator are on. Wait until 
DS03 goes out again before using the instrument. 


11-5-USE 

Refer to descriptive Plates 11.2 and 11.3 for the loca¬ 
tions of front anc rear panel controls. 

5-1 ■ DIGITAL MANUAL MODE 

The Manual mode is selected via pin 20 of rear-panel 
connector S03. 


The absence of a signal on pin 20 selects the Manual 
mode. 

«REMOTE» lamp DS02 on the front panel should 
be off. 

Set the output frequency on the seven decimal swit¬ 
ches (KOI), which are direct-reading. 

5.2-DIGITAL REMOTE MODE 

The Remote mode Is also selected via pin 20 of pro¬ 
gramming connector SOI. 

Apply a «0» level to this pin (0 to 0.7 V/0.2 mA). 

«REMOTE» lamp DS02 on the front panel should 
be lit. 

Programming should be in TTL-compabible positive 

logic, since the input circuits consists of a series L 

TTL gage preceded by an BC filter (see Plate vi -9 for 
a circuit diagram of the code filter). 

The desired output frequency is programmed by 
applying a «1)> level to the corresponding code in¬ 
puts and a «0» level to the remaining pins. 

Figure 2 shows the pin references of programiming 
connector SOS. 

Pin 20 is used to program the operating mode ; for 
the Manual mode, no signal is applied to this pin ; 
for the Remote mode, a «0» level is applied to it. 

Pin 18 provides a logice level determined by tne 
operating mode ; <f0» in the Manual mode and «1» 
in the Remote mode. 

Pin 19 Is connected to the instrument ground, and 
the remaining pins receive the frequency-programming 
codes in positive logic («!»* + 2 V to +5 V/100 ;jA; 
«0»= 0to + 0.7V./0.2mAl. 

It should be noted that the 8.10'’ Hz bit cannot be 
programmed from connector 803. Any validation of 
a step smaller than I.IO® Hz validates the 8.10’ Hz 
step internally. 

Examples : 

1) F= 90 MHz 

To obtain this output frequency, code the 1.10”’ 
Hz and 8.10'’ Hz steps or simply the 1.10”’ Hz step. 

2) F = 96 MHz 

Code the 1.10'’ Hz, 4,10® Hz and 2.10® Hz steps 
or all three plus the 8,10'’ Hz step, 

3} F= 114 MHz 

Code the 1.10* Hz, 1.10" Hz and 4.10® Hz steps. 


FIGURE 2 .-Pin references of programming connector 503. 








REMOTE PROGRAMMING 


PIN 

FUNCTION 

PIN 

r- 1 

I FUNCTION 

I * 

1 

1 101 

20 

iLOCAL/.REMOTE 

2 

8 101 

21 

! NC 

o 

2 101 

22 

' 1 10^ 

4 

4 101 

23 

8 105 

5 

! 1 102 

24 

2 105 

6 ; 

8 102 

25 

4 105 

7 i 

1 

2 102 

26 

1 105 

8 1 

4 102 

27 , 

8 10® 

9 

1 102 

28 

2 106 

10 

8 103 

29 ! 

4 106 

11 

2 103 

30 

1 1C2 

12 

4 103 

31 

8 10- 

13 

1 lo-i ; 

32 

NC 

14 

8 10*1 ' 

33 

NC 

15 

2 lO'* i 

34 

1 10* 

16 

4 10< ' 

1 

35 

NC 

17 

- NC 

35 

KC 

18 

Lev.«0»/Lev,(vl»; 

37 

NC 

19 


I 

1 




1 

_I 



NC: Not connected. 

Logic level: «0i> :0 k 'r 0.7 \//0.2mA 

ttlu :-^2 k -^5 V/+ 100 IJA 


5.3 - LOCKING MASTER OSCILLATOR 
TO EXTERNAL REFERENCE 

The frequency of the crystal master oscillator of the 
synthesizer may be locked to an external reference 
fed to rear-panei coaxial connector J2. This reference 
should have the following characteristics • 

Frequency : 5 MHz ± 3 parts in 10^ ; 

Level: 200 mV to f Vrms/50 H. 

It should be of good spectral purity, 

Procedure ; (see Plate 31. 

Apply the external frequency to J02. The master 
oscillator is tuned using ten-turn potentiometer Pi 
and locking is displayed on a galvanometer [+500|UA1 
connected across terminals J03 and J04, which 
provide a DC voltage ranging from + 5 V to ~ 5 V 
(Zi= 10 k^2; as a function of the phase difference. 
Maximum locking security is obtained when the DC 

voltage output is 0 and the frequencies are in phase 
quadrature. 

Wnen the master oscillator is not locked, the voltage 
delivered by JOS is not uniform but triangular, and 
the galvanometer neeale oscillates. At a distance from 
Dult-in, the best is very fast ; as locking is effected, it 
decelerates steacily until the galvanometer needle 
stabilizes. 


PLATE 11.1 • REAR-PANEL INTERCONNECTIONS 


CONNECTOR 

REFERENCE 

( 

1 

1 

MARKING 

1 - 

1 

MATCHING 

REFERENCE 

REMARKS 


Ouput 

RAOlALL male 
6NC 

Output of synthesized frequency ; 
level. + 13 dBm ; impedance, 50 H 

4 


1 

Input, 5 MHz 

1 

1 

RADlALL malt* 
SNC 

1 

Input cf external reference frequency ; 

5 MHz. 200 mV to 1 Vrms/50 Vl 


Output, ± 5 V 

9 1 

RENAUD female 
DN4D 

1 

Output. ± 5 V : oscillator locking monitoring 
voltage 

© 1 

1 

Ground 

1 MFOM female 

! D3203 

1 

t 

^ M ■ ■ - -- _ - - _ 

Ground 

© 

t 

i 

1 

Po’.ver supply, 

50 mA max. 

I 

t 

PERENA 

P15F 6355 

Power supolios for peripherals ; i 

+ 12. - 12. and + 6 V with ^ ^ 

respect to ground + 6 

wn 

© 

Mains 

FR3-D03 

AC power supply ; 1 1 5 or 230 Vrms, 

50 Hz to 400 Hz 

0 

F roquency 
Programming 

SOURIAU DCM. 

37 pins 

For BCD ■|•2-4•3 frequencY progrdmming inputs 












»alic!3Vion of output s'gf^a! ^vaiiaL^e 
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lispIsYi vsi^istion of ti'ie RefTOte noi& 84 
sldcted vik prograrr'.rriinc ccnnectOf SGj, Lit 
Re^^c:c mode anct oft in Manud' mode 


switches for Manua; nequency seiectioo 

{lO’ Hz to 10 ’ Hz steCrt : IO-H 2 rwoiution) 
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O' S03 

Frequency 90 to T2C Mhz 
L evel 1 3 dSrr, -i Vr^n:. 

I^oedance SO Ti 


37 -pin conoecio^ 

. iOlGlTAL REMOTE PROGRAMMING* : 
ir%pu! of p<‘ 09 f*mmin^ {BCD 1 ?-4*3; 

for frequency selection 
. *MANUAL/R£MOTE SWITCHING* : 

Moot switching, displayed on D 3 C 2 
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J01 




7i 






& 
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CHAPTER III 

PRIMCIPLE OF OPERATION 


lll.l - PRINCIPLE 


The 5104 generates all discrete frequencies from 90 
to 119.999.9 MHz in fO-Hz steps. Each output fre¬ 
quency is synthesized from the 10-MHz reference 
provided by a quartz-crystaf master oscillstcr. 

The instrument is in two parts : 


1) Generation of 10^ to 10^ increments. 

2) Generation of end lO-MHz increments and 
outDut signal. 

The general princiole of the 5104 is shown in Plate 
lll.l. 


1) Generation of 10^ to 10^ increments 

The 10^, 10*, 10^ and 10^ (1 bit) increments are 
generated by a decimal insertion unit known es 
the <^Fi^st Generation)), which feeds frequency Fi, 
ranging from 11.6 to 11.999,8 MHz in 200-H2 steos, 
to the «lncrement Mixerj) module. 

The ((Second Generation)) generates the 10*^ 12,4 and 
8 bits) and 10- increments ; this board’s output fre¬ 
quence, F2, ranging from 4.84 to 6.8 MHz in 40-kHz 
steps, is also fed to the ((Increment Mixer» module. 
The (dncrernent Mixer)) module effects the summa¬ 
tion of the increments from the ((First Generation)) 
and ((Second Generation)) boards via a phase-fock 
loop ; its output frequency, F3, includes all incre¬ 
ments from IQi to 10^ and ranges from 6 to 7.9998 
MHz in 20-H2 steps. It is fed to the input of the phase/ 
frequency comparator in the phase-lock loop of the 
output oscillator (CFF module). 

2) Generation of 1- and 10-MHz increments and 
output signal 

The second part generates VMHz increments and at 

the same time improves the noise level of the output 

signal via the insertion of the (d-MHz Spectrum;) 
module. 

In addition, the output oscillator is ((coarse-tuned» 
to the frequency of a first oscillator that provides 
a signal containing the 1- and 10-MHz increments. 
This coarse tuning is effected by a digital phase- 

lock loop. The modules making up this part of the 
instrument are : 

- The <H-MHz Spectrum», which includes a quartz- 
crystal oscillator locked to 50 MHz by a fixed phase- 
lock loop. I his signal is multiplied by 2 and the 
frequency of the 87/116-MHz oscillator subtracted 
from it. The difference gives a new frequency that 
controls the two oscillators of the ^Output Frequen¬ 
cy;) module via s digital phase-lock loop while at the 

same time improvmg the noise level of the output 
circuit. 

- The MHz Oivider/Locking); module which 
generates the 10^ and lOMl bit; increments. This 
module provides oarttaf locking of the 87/116-MHz 
oscillator by which the 1-MHz increments and 10- 
MHz increments are inserted, rinal locking, by the 
phase comparator circuit in the «l-Fv]Hz Spectrum); 
module, Is controlled by a digital circuit from the 
;<DiviGer> module, s he ((Divider); also includes the 


circuit used to lock the built-in oscillator to an 
external standard. 

- The <(Output Frequency)) and <(CPF)) modules, 
which provide the output frequency ranging from 90 
to 120 MHz in lO-Hz steps. The output oscillator is 
first coarse-tuned, then locked, to permit the inser¬ 
tion in the output frequency of all increments from 
10’ to 10’’ Hz (1 bit). 

It should be noted that all of the phase/frequency 
comparators have alorm circuits controlling an LED 
on the front pane) of the instrument to confirm that 
the output frequency is correct. When it is unlit, the 
output frequency is that set on the switches or pro¬ 
grammed and may be used. 

111.2- GENERATION 

OF THE VARIABLE FREQUENCY 

BASIC CIRCUIT (Phase lock loop) 

The basic circuit of each decimal insertion unrt is a 
phase lock oscillator (see figure lll.l). 



FICUHB //I.1 : Frequency synthesis 


An oscillator, OSC, provides a variable frequency, F, 
which is divided by a counter of which the divisor 
(programmable from N1 to N2) varies according to 
input vaiue N corresponding to the digit to be syn¬ 
thesized (desired offset step in the case of the 5104), 
The states of this counter are fed to a coincidence 
circuit That also receives the digit to De generated in 
BCD form ; when the count reaches The programmed 
value, N, the coincidence circuit resets the counter ; 
the resulting output frequency js F/N. 

Frequency F/H so generated is compared to a refe¬ 
rence frequency, Fc, derived from That of the master 
oscillator. 

I he comparator output is a control voltage, U, that 
modifies the frequency of the oscillator to satisfy 
the equation F - NFo . F thus has the accuracy and 
stability of reference frequency Fo. 






IH.3 - PRINCIPLE OF THE PHASE/ 

FREQUENCY COMPARATOR (CPF) 

Comparison is in two stages : first, a gate puise propor¬ 
tional to the phase difference is generated ; then an 
analog voltage proportional to the original phase 
difference is derived from it. This comparator acts 
first as a frequency comparator, -then as a phase 
cornparator, whence the name «phase/frepuency 
comparator)). 

The principie of operation and chronogram of the 
comparator are shown in figure M 1,2. 



Let Fx be the output frequency of programmable 
divider DPI and Fo the reference frequency. 

In zone A of the chronogram, frequencies Fx and Fo 

are identicai but out of phase. Since frequency Fx 

leads frequency Fo, flip-flop I changes states before 
flip-flop M. 

It follows that the duration of output signal Ql is 

greater than that of output signal Q2. since both 

bistabfes are reset by the NAND gate when outputs 

Ql and Q2 have both reached state ; the duration 

of Q2 is thus equal to the delay introduced by the 
NAND gate. 

In zone B of the chronogram, frequency Fx lags Fo ; 

the duration of output signal Ql is thus less than 
that of output signal Q2. 

In both of the cases mentioned above, the durations 

of Ql and Q2 tend toward equality at value as locking 
is effected. 


In short : 


“ 

Fx leads Fo 

I- 

!1 

CM 

a 

A 

o 

1 

Fo leads Fx 

Q2 Ql - 7 

Fx in phase with Fo 

G1= Q2 = 7 


If frequencies Fo and Fx are different, the pitase 
difference is no longer constant and the durations 
of signals Ql and Q2 also vary. However, it is always 
the flip-flop that receives the higher frequency that 
provides the longer pulses ; the system than acts as 
a frequency comparator. 



FiGUfiE UL2 : Principle and chronogram of the CPF. 





CHAPTER IV 
MAINTENANCE 


GENERAL 

Troubleshooting the instrument is efiected in two 
stages ; 

al locate the malfunctioning subsystem, 
b) repair or replace it. 

The operating principles of the various modules are 
described in the preceding chapter. The following 
pages provide ail necessary additional information 
for troubleshooting the various modules. 

• block schematic : 

• fault diagnosis flowchart (((fault tree») : 

• wiring diagram ; 

• component layout diagram. 

When a fault has been repaired, the instrument speci¬ 
fications are checked out as described in the next 
chapter. 

Full parts lists are reproduced at the end of the 
manual, 

TROUBLESHOOTING PROCEDURE 

When troubleshooting the instrument, always proceed 
as follows: 

1 • Check the power supply circuit. 

2 • Determine the type of malfunction ; 

• output steps less than 1 MHz unobtainable ; 

• 10 MHz and 100 MHz output steps unobtainable ; 


• no output signal ; 

• lock-on impossible ; 

• programming ineffective. 

3 - Refer to fault tree tc identify subsystem respon¬ 
sible for malfunction. Refer to block schematic and 
full description of 5104 cards and modules forfurther 
information. 

4 - Consult that part of this chapter indicated on the 
fault tree and referring specifically to the suspect 
subsystem. Troubleshoot the individual card or 
module according to the appropriate document 
(operating principles, wiring diagram, component 
layout diagram!. 

5- Check that the malfunction has been eliminated 
and then proceed to the final check on instrument 
specifications (see chapter VI), 

The remainde' of this chapter is divided into mine 
sections, as follows : 

1 - POWER SUPPLY 
2- SYBSYSTEM LOCATION 
3 • FIRST GENERATION CARD 

4- SECOND GENERATION CARD 

5- INCREMENT MIXER MODULE 

6- 1 MHz SPECTRUM MODULE 

7- 1 MHz DIVIDER/LOCK-ON MODULE 

8- PHASE-FREQUENCY COMPARATOR 
MODULE 

9- OUTPUT MODULE 
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1 - POWER SUPPLY 


Documentation 

Fault tree 

Circuit diagram N ’ 973016 

Wiring and component layout diagrams; 


transformer N* 931392 C 
rectifier/filter card N*932142 
regulator card N*931502 
power transistor mounting N* 931504. 


Instruments and equipment required 

Multimeter. 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 


FAULT TREE 


Key to Drawing 1 (Planche 1) 
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REGULATOR CARD W 931502 

16 


























POWER TRANSISTOR MOUNTING N' 931504 

17 








2 - SUBSYSTEM LOCATION 

Documentation 

Fault tree 
Block schematic 

Subsystem layout and coaxial links 

Instruments and equipment required 

Oscilloscope 
Frequency meter 
Spectrum analyser 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 



5104:OUTPUT FREQUENCY MALFUNCTION 




Check first generation card : 

• mark corresponding pins on 
; carrier circuit 

j • check for presence of sinusoidal 
! slgnef at \ ^ .6 MHz between pins 
I 1 and 2 (400 mV ppk) 


NO 


Card fautty ’ 

troutieshocting p^'ocedure. ! 
pa't 3 [ 


Check to MHz ptct frequency: 

• mark connecting pins to reference 
module on carrier circuit 

♦ check for presei^ce of 10 MHz 
signal between pins ^ ans 5. then 
8 and S (IV ppk' 

If absent, piioie is faulty 


YES 


O Check 1 WH: spectrum mooDa : 
e mark connecting pins tc T MHz 
I spectrum module on carrier circuit. 
I • check for presence of 1 MH: slgnai 
j between pins 9 and 10, then 20 
and 21 (800 mV ppkf 


I-NO 


MoOu'e faulty ; refer to 
troubleshooting procedure 

oar: 6 


4 , 

Check second generation card : 
t mark corresponding pins on 
carrier circuit ;>, 

• check for presence of sinusoidal 
signa) at 4.84 MHz between pins 
1 and 2 (700 mV ppk; 




: .v‘ YES 


NO 


© Check increment mixer module : 

• mark connecting pins to increment 
mixer on carrier circuit [ 

♦ check for presence of sinusoidal 
frequency at 8 MHz between pins 
j 24 and 25 (650 mV ppk) 


— NO 


e Card faulty : refer to 
troubleshooting procedure, 
part 4 


Modu-e faulty : refer to | 

trcuoieshocting pfocadj^’e. j 

paT 5 I 


YES 


-*-1 

Check 1 MHz reference from 1 MHz 

♦ mark connect mo pins to 1 MHz 
I spectrum modure on carrier circuit 
i • check for presence of 1 MHz signal 
I between pins 9 and 10. then 20 and 
[ 21 (800 mV ppkj 

[ I f absent module is faulty. 


YES 


Check 87 • neWHz osciiigtof 
of output module ' 

• check for presence o* 97 MHz 
Signal at + 5 a: coaxial 
87/115 MHz on top of 1 MHz 
I spectrum module reter to r^an 

i view C> instrumen? 


V 5 X 

I 


1 t 

1 

1 

L 

. 

1 

One of following modules faulty : \ 

1 

1 — 

1 

e t MH: spectrunt 
e ) MHz step divider 

• Output 1 

i 1 

: refer to trcubleshocting p'-ccedu'e. | 

1 

1 

1 

] 

zv: 7 O' S 0^ 9, 1 

1 


• Output O' pna»f:rfoueni;\ niodtiie 
! faulty : re^er to ir‘:«UT>?hoo:<''3 

! P'Oee^ur?. purl 8 or r 
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3 . FIRST GENERATION CARD 

4 

Documentation 

General description and operating principles. 

Fault tree. 

Circuit diagram N * 976880. 

Wiring and component layout diagram N* 932129 

2 / 2 . 

Instruments and equipment required 

25 MHz oscilloscope. 

Card extender. 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 


PRINCIPLE OF FIRST GENERATION 

The First Generation generates the increments corres¬ 
ponding to the 10* Hz. 102 Hz. lO^ Hz and 10^ Hz 
(1 bit) steps. It is controlled either by fourof The seven 
decimal switches or by an external program. 

Figure IV.1 shows the principle of the FIRST GENE¬ 
RATION board and Plate N* 976880 Is its circuit 
diagram. 



The first generation includes a phase lock loop with . 
an oscillator. 01, providing a frequency ranging from 
8 to 9.999 MHz in l-kHz steps. This frequency is fed 
to the input of programmable divider DPI, the divisor 
of which ranges from 8000 to 9999 as a function of 
the switch settings or external program. 

The output frequency of divider DPI is fed to the 
input of phase/frequency comparator CPF1, which 
also receives a 1-kHz reference frequency derived 
from the frequency of the 1-MHz spectrum by divi¬ 
sion by 1000. The DC output of CPF1 controls 


4 

oscillator 01 so as to satisfy the following equation : 

F= NFo 

in which F is the frequency of 01, N the divisor of 
DPI, and Fo the reference frequency. 

note : The phase/freguency comparator has an nalarma 
circuit that is validated whenavar the oscillator is not locked. 
The alarm signal acts on a logic circuit in the SECOND 
GENERATION board that actuates on LED on the instru¬ 
ment's front panel. 

e 

Oscillator 01 also feeds the frequency ranging from 8 
to 9.999 MHz to the input of divider D2. D2 isa fixed 
counter dividing by 5, and its output frequency 
ranges from 1.6 to 1.999,8 MHz. This is filtered and 
fed to mixer Ml, which receives a fixed 10-MHz fre¬ 
quency directly from the MASTER OSCILLATOR 
on Its switching input. 

The additive beat of these two frequencies produces, 
at the output of Ml, frequency FI, which ranges 
from 11.6 to 11.999,8 MHz in 200-H2 steps. This 
signal Is fed to the INCREMENT MIXER MODULE. 

PRINCIPLE 

OF THE PROGRAMMABLE DIVIDER 


Figure IV.2 shows the principle and chronogram of 
the 8000/9999 divider. 



FIGURE IV.2 : Principle of the 8000/9999 Counter. 






D1 : divides by 5 {P 4- 1) with a «0» level applied to 
input (2) and by 4 (P) with a «1» level applied to 
input (2). 

The 8000/9999 divider has a first-stage divider, D1. 
that divides by 4 or 5 depending on the logic level 
(«1» or «0») fed to input {2}. 

D1 is connected to a second divider, D2, having a 
fixed divisor of 2000, which feeds a signal (B) to the 
amplitude comparator, which also receives a signal (A) 
ranging from 0 to 2000 derived from the programming 
codes generated either by the front-panel decimal 
switches or by an external program. 


The comparator applies a «0» level to input (2) of 
D1 while B is less than A, thus causing Dl to divide 
by 5. When B is equal to or greater than A, the logic 
level appmied is «1» and the divisor 4. 

The resulting divisor can be expressed as follows: 

(P + 1) A 4- (N - A) P 

If, for example, A = 800, the divisor is (5 x 800) 
4- 4 (2000 “ 800) = 8800, and the counter divides 
by 8800. 


fault tree 


Disconnect following subsystems 

— increment mixer 

— 1 MHz step divider 

— phase-frequency comparator 

— output module 


FIRST GENERATION CARD 


Check for presence of 40 kHz 
signal at pin 16 of connector 
(signal amplitude 4 V) 


NO 


Refer to fault tree for second 
generation or 1 MHz spectrum card 


YES 


Check for presence of 1 kHz 
signal at output of «divide by 40» 
circuit {pin 11 of SN5 • 74LS90) : 
amplitude 3.8 V ppk 


NO 


Divider D1 or amplifier A1 faulty 
(refer to circuit diagram) 


YES 


Check oscillator and control 
circuit from PT1. Signal amplitude 
is between 4- 2 V and 4- 8.5 V 
for all codes 10*, 10^, lO^ Hz 
and 1.10^ Hz step. 


NO 


Oscillator or programmable divider 
or comparator faulty 
(01 - DPI -CPF1) 


YES 


Ste switches selecting steps less 
than 100 kHz to «0» 

Check frequency and amplitude 
of output signal of «divide by 5» 
circuit $N1 (Pin 8) ; 1.6 MHz, 
3.8 V ppk. 


NO 


Divider D2 faulty (refer to 
circuit diagram) 


YES 


Check for presence of 10 MHz 
signal between pins 9 and 10 ; 
300 mV ppk ± 100 mV. 


NO 


Refer to fault tree for 1 MHz 
spectrum module. 



























































































4 > SECOND GENERATION CARD 


Documentation 

General description and operating principles. 

Fault tree. 

Circuit diagram N * 976881. 

Wiring and component layout diagram N 932180 

2 / 2 . 

Instruments and equipment required 

Oscilloscope. 

Card extender. 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 


PRINCIPLE 

OF THE SECOND GENERATION 

The second generation generates the increments 
corresponding to the 10* Hz (2. 4 and 8 bits) and 
10* Hz codes, controlled either by two decimal 

switches or by an external program. 

Figure IV.3 shows The principle of the second gene¬ 
ration and Plate N' 976881 is its circuit diagram. 


4.<4/e.t MHt 

02/Cn 


n./ 


i.Z 4lttU Hx . I 

4^ 


1 • 




4.S410 6.eMK2 
to U2 

(INCREMENT MtXCH) 


10* Hi 


10* Hi 


7VM' 


I Approicl) 
|^ofG3 


1 4QkHitoA1 

T (IflGCNERATIOm 


\ • UHi from 06 
i1 MHx SPECTRUM) 


CPF 2 


FIGURE IV.3 ■ Principle of the second generation. 

Much simpler than the first generation, this board has 
only a divider and an output filter in addition to its 

phase lock loop. 

The phase lock loop includes an oscillator. 02, provi¬ 
ding a frequency ranging from 4.84 to 6.8 MHz is 
40-kH2 steps. This is fed to the input of programmable 
divider DP2, the divisor or which ranges from 121 to 
170 as a function of the Manual or Remote frequency 
programming codes. 

The divided output frequency of DP2 is fed to the 
input of phase/frequency comparator CPF2. which 
also receives a 40-kHz reference frequency derived 
from the 1-MHz SPECTRUM by division by 25. 

The DC output signal of CPF2 acts on oscillator 
to maintain the equilibrium of the loop and satisfy 
the equation; 

F= NFo 


in which F is the frequency of 02, N the divisor of 

DP2, and Fothe reference frequency. 

The DC output voltage of CPF2 is also used to coarse- 

tune oscillator 03 in the Increment Mixer. 

The output frequency of 02, F2, which rariges^orn 
4.84 to 6.8 MHz in 40-kHz steps, is filtered and fed 
directly to the increment mixer module. 

circuit that is veiidated wheneyer f'’* 

Ths BfBrm slons/ sets on s iofitc etreurt tn the SECONuOcnie 
fiATtON that controls en LSD on the instruments front 

panel. 


PRINCIPLE OF THE 121/170 DIVIDER 

Figures IV.4 to IV.6 show the principle and chronO' 
gram of this divider. 
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21 

SO 

Oto 49 


COINCIDENCE 

Cl 


FIGUf^E IVA : Principle of the 121/170 Counter 

The 121/170 programmable divider consists of a first- 
stage divider, D1, the divisor of which is ^ntrol ed 
bv the logic levels applied to its inputs (b> and (c), 
connected to a second-stage divider, D2. having a 

fixed divisor (N = 50). 




D2 feeds a signal (B) to two comparators, one of 
which receives signal (C), constant and equal to 21. 
and the other, signal (A), ranging from 0 to 49. 
derived from the programming codes generated 
either by the front-panel decimal switches or by an 
external program. 

These two comparators feed logic levels to a circuit 
that controls the divisor of divider D1 accordingly. 
Two cases must be considered : 

a) A is less than C. 

b) A is greater than C. 

First case (A less than C) : see chronogram below : 



The divisor of divider D1 assumes three different 
values in three distinc zones, the resulting divisor of 
the 120/170 programmable counter can be deduced 
from them. . 

- B<A in which D1 divides by P + 2 

— A < B < C in which D1 divides by P + 1 

“ B>C in which D1 divides by P. 

This gives the following expression for the counter's 
divisor: 

f • 

A (P + 2) + {C-A) (P + 1} + (N-C) P 


A summary table is given below ; 


% 

A <C 

i 

1 

Signal provided 
by comparator Cl 

Signal provided 
by comparator C2 

Signals fed to 
inputs (b) and 
(c) of D1 

Divisor of 

01 

(b) 

(0 

B<A 

0 

0 

1 

1 

P + 2 

A<B<C 

1 

0 


0 

P+1 

B>C 

1 

1 

0 

0 

P 


Second case {A greater than C>; see chronogram below: 



In this case, the divisor of D1 isdetermined as follows : 

— B < C in which D1 divides by P + 2 

— C < B < A ■ in which D1 divides by P + 1 

— B>A in which D1 divides by P. 

In consequence, the expression of the divisor of the 

programmable counter is as follows : 

C (P + 2) + (A - C) (P + 1) + (N - A) P 
A summary table is given below ; 


A > C 

Signal provided 
by comp»ator Cl 

Signal provided 
fay comparator C2 

Signals fed to 
inputs(b) and 
(c) of D1 

1 

Divisor of 

D1 

(b) 

(0 

B<C 

0 

0 

1 

1 

P + 2 

C<B<A 

0 

1 

i 

1 

0 

P + 1 

A 

1 

r 

0 

0 

P 


If. for example, A= 35 ( X), since the expression for 
the divisor of the programmable counter is C {P + 2) 
+ (A - C) (P + 1) + (N - A) P, the divisor is equal to 
(21 x4) + (14 X 3) + (15x 2)= 64+42 + 30= 156. 

When A is equal to C, the expression for the divisor 
becomes : 

(P + 2) A + (N - A} P or (P + 2) C + (N - C) P 

If. for example. A = 21 (=C), (P + 2) 21 + (29) 2 = 
(4x21) +(29x2)= 142. 


If, for example, A = 18 {< C), since the expression 
for the divisor of the programmable counter is A 
(P + 2) + (C-A) |P+1) + (N-C) P. 

The divisor is equal to (18 x 4| + (3 x 3) + (29 x 2)= 
72 + 9 + 58= 139. 
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6 ■ 1 MHz SPECTRUM MODULE 
Documentation 

General description and operating principles. 

Fault tree. 

g 

Circuit diagram N * 976883. 

Wiring and component layout diagram N*932127 

2 / 2 . 


<^rry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary, 


Instrument and equipment required 

Spectrum analyser. 

Frequency meter. 

Oscilloscope. 

Card extender. 


PRINCIPLE OF THE l-MHz 
SPECTRUM MODULE 

Figure IV.8 shows the principle of the l-MHz SPEC¬ 
TRUM MODULE and Plate N* 976883 is Its circuit 
diagram. 


The l-MHz SPECTRUM MODULE serves to improve 
the noise level of the output signal. It consists of a 
50-MHz quartz-crystal oscillator. 04, a fixed counter, 
and a phase/frequency counter, CPF4, forming a 
fixed loop. 

The comparator receives a 1-MHz reference derived 
from the 10-MHz frequency of the master oscillator 
by division by 10 {D6). 

The 50-MHz frequency is amplified and fed to dou¬ 
bler circuit X1, which feeds a frequency of 100 MHz 


to the «RF» input of mixer M3, which also receives 
the fr^uency ranging from 87 to 116 MHz generated 
by oscillator 05 (in the Output Frequency module). 
The subtractive beat, ranging from 0 to 16 MHz, is 
filtered and fed to phase comparator CPI, which also 
receives the l-MHz frequency from comb generator 


FfGUBE fV.a : 

Principle of the I^MHz Spectrum, 

A2. A20 is validated by a logic circuit, L, in the 1-MHz 
STEPS DIVIDER MODULE. 

The DC output signal from CPI controls oscillator 05 
and coarse-tunes oscillator 06; both of these oscillators 
are part of the OUTPUT FREQUENCY MODULE. 
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1 
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FAULT TREE 






5 - INCREMENT MIXER MODULE 
Documentation 

General description and operating principles. 

Fault tree. 

Circuit diagram N' 976882. 

Wiring and component layout diagram N* 932131 

Instrument and equipment required 

Oscilloscope. 

Module extender. 

Frequency meter. 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 


PRINCIPLE OF THE INCREMENT MIXER 

The Mixer module combines the increments from th 
two-GENERATIONS and controls oscillator Oc 

TQgtsrMHf' ^ f'-equency ranging from 6 t. 

the principle of the INCREMEN' 
MIXER and Plate N* 976882 is its circuit diagram. 


The DC output voltage of CPF3 controls oscillator 
03 so as to maintain the loop is equilibrium and 
satisfy the equation F = FI + F2, in which F repre¬ 
sents the frequency of oscillator and FI and F2 the 
output frequencies of the FIRST AND SECOND 
GENERATIONS. 



After coarse-tuning by phase/frequency comparal 
CPF2 (SECOND GENERATION board) the sigr 
provided by oscillator 03 is fed to the linear input 
mixer M2, which receives the 4.84/6.8-MHz signal < 
its switching input. 

The subtractive beat is filtered, amplified and fed 
phase/frequency comparator CPF3, which al 
receives a frequency ranging from 1 16 to 1 199 < 
MHz derived from FI (11.6to 11.999.8 MHz -FIRS 
GENERATION) by division by 10. 


NOTE : Tfte phan/frequency comparator has an ualarmp 
circuit that is validated when the oscillator is not locked. 
The alarm signal acts on a logic circuit in the SECOND 

GENEf^ATION that controls an LED on the instrument's 
front panel. 

The output signal of the Mixer module, which comes 
directly from oscillator 03 and includes all the incre¬ 
ments of the 10* to 10® Hz steps, is divided by 2 and 
fed to CPF6 of the PHASE/FREQUENCY COMPA¬ 
RATOR MODULE. 









WIRING AND COMPONENT LAYOUT 
DIAGRAM N' 932180 2/2 
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FAULT TREE 


SECOND GENERATION CARD 


• Disconnect the following 
subsystems ; 

— first generation card 

— increment mixer 

— phase/frequency comparator 

— output module. 
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7 • 1 MHz DIVIDER/LOCK-ON MODULE 
Documentation 

General description and operating principles. 

Fault tree. 

Circuit diagram N * 976885. 

Wiring and component layout diagram N*932135 

2 / 2 . 

Instrument and equipment required 

Spectrum analyser. 

Frequency meter. 

Oscilloscope. 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 


PRINCIPLE OF THE l-MHz-STEPS DIVIDER/LOCKING MODULE 


The I-MH 2 STEPS DIVIDER MODULE generates 
the increments corresponding to the 10® Hz and 
10*^ Hz steps. These are selected either by two deci¬ 
mal switches or by an external program. 

Figure IV.9 shows the principle of the 1-MHz STEPS 
DIVIDER/MASTER OSCILLATOR LOCKING MO¬ 
DULE and Plate N *976885 is its circuit diagram. 


116 as a function of the decimal-switch settings or 
external program. The signal is fed after this division 
to phase/frequency comparator CPFS and to logic 
circuit L, both of which also receive a lOO-kHz 
reference derived from the 10 MHz of the master 
oscillator by division by 100. 

Unlike the phase/frequency comparators of other 



FlGUfie IV. 9 : 

Principle of the 1-MHz-Sxeps Divider/ 
Locking module^ 


I-MH 2 STEPS DIVIDER 

The 1-MHz steps are generated by oscillator 05. 
which provides a frequency ranging from 87 to 116 
MHz (Output Frequency Module). This frequency 
is amplified by A9 and A12 and divided by 10 in 
D9. The output signal of D9 is fed to programmable 
divider DPS. the divisor of which ranges from 87 to 


control loops, CPF5 is not used to maintain oscil¬ 
lator 05. When the output frequency of the 87/116 
divider is equal to the 100-kHz reference, monostable 
L inhibits CPF5 and enables phase comparator CPI, 
which controls oscillator 05 and constitutes together 
with CPFS the coarse-tuning control of the 90/ 
119.99.99-MH2 output oscillator. 
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FAULT TREE 


1 MHz STEP DIVIDER 



1 

y 


Reconnect control output from 
1 MHz spectrum module. 

Check for presence of logic 
(+ 3 to + 4 V) at pin 5 of 
connector. 


NO 


Check SN4 or 1 MHz spectrum 
module. 





Phase locking approach to 
output modula 
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• PHASE-FREQUENCY COMPARATOR MODULE 
CIRCUIT DIAGRAM N' 976888 
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control oscillator 06 and at the same time incorpo¬ 
rate the 10^ Hz to 10^ Hz increments into the output 
signal. 

The DC output voltage of CPF6 controls oscillator 06 ■ 
so as to maintain the equilibrium of the loop at a ; 
frequency that is the sum of the frequency of oscilla- . 
tor 05 and the frequency from the INCREMENT 


MIXER MODULE (which includes the 10* Hz to 
10* Hz) increments : 

F(06)= 87/116 MHz+ 3/3.999,99 MHz = 

90/119.999,99 MHz 

NOTE : The phase/frequency comparator has art «alarma 
circuit that is validated when the oscillator is not locked. 
The alarm acts on a logic circuit in the SECOND GENERA¬ 
TION that controls an LED on the instrument's front panel. 


FAULT TREE 



Check for presence of 6 MHz 
signal between pins 16 and 17 
of connector: amplitude 650 
mV ppk. 


YES 


NO 



Check for presence of TTL • 
compatible 3 MHz signal at pin 
14 of SN4 : amplitude 3.8 V ppk. 


NO 



YES 












8 • PHASE-FREQUENCY COMPARATOR MODULE 


Documentation 

General description and operating principles. 

Fault tree. 

Circuit diagram N * 976886 - 976887. 

Wiring and component layout diagram N*932136 
2/2.932137 C 211 .932138 C 2/2,932139 B. 

Instruments and equipment required 

Oscilloscope. 

Frequency meter. 

Spectrum analyser. 


Carry out the checks indicated on the fault tree refer¬ 
ring to the circuit diagram and wiring and component 
layout diagrams where necessary. 


PRINCIPLE OF THE OUTPUT FREQUENCY AND 
PHASE/FREQUENCY COMPARATOR MODULES 


These two modules constitute the control loop of 
output oscillator 06. 

Figure IV.14 shows their principle of operation and 
Plates VI.7 and VI.8 are circuit diagrams of them. 


FtGUf^E tv. 14 : Principle of the Output Frequency end CPF 

modules. 
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Since the control of oscillator 05 has been described 
earlier, in sections VI.5 and VI.6, this sect ion is limited 
to control of output oscillator 06. 

This oscillator, coarse-tuned by phase comparator 
CPI in the 1-MHz SPECTRUM MODULE, provides 
a frequency that varies roughly about that of oscilla¬ 
tor 05. 

Voltage V from CPI is applied to oscillator 06 via 
two complementary followers. When this voltage has 


attained Its final value, the control voltage of 06 is 
V ± 0.7 V. thanks to the ((follower oscillator® moun¬ 
ting, this limits the frequency error to a maximum of 
5 to 6 MHz, 

During the time required to reach the value of V ± 
0.7 V, comparator CPF6 is inhibited by a sianal from 
monostable L (l-MHz STEPS DIVIDER MODULE). 
Once the value has been reached, the inhibition of 
CPFS is suppressed, enabling this comparator to 
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CHAPTER V - FINAL CHECK 


The purpose of this chapter is to provide the user 
which all necessary information about performance 
control. 

This chapter is divided into three sections : 

V.l - ACESS TO INTERNAL CIRCUITS 
Screw off the two fixing screws on the rear panel of ' 
the instrument, then pull out the two upper and 
lower sliding panels. 

V.2-PRE-CONTROL 

When the instrument does not operate properly, it i 


IS necessary to check that it is being used correctly 
^ontrolssetting according to the operation mode). 
Chrck the mains voltage value : it should not vary 
± 10 % its nominal value. 

V.3 - PERIODICAL CONTROLS 

The periodical controls consist mainly in checking the 

performance as they have been defined in chapter I • 

SPECIFICATIONS. 

They are necessary whenever a fault is detected in the 

instrument operation, or after quite a long storage 
time. 


LIST OF REQUIRED MEASURING INSTRUMENTS 


FUNCTION 


SPECIFICATIONS 


INSTRUMENTS USED 


VHV DC supply 

0 to 1500 V 

H. BOUCHET Model A 209 

AC power supply 

45 Hz to 400 Hz 

Power: 200 VA 

BOONTON Model 250 

Ammeter 

Caliber : 500 mA 

METRIX Model 340 

Oscilloscope 

75 MHz bandwidth 

HEWLETT PACKARD 180C 

DC Voltmeter 

200 mV to 1200 V 

J. FLUKE Model 8000 A 

Frequency standard receiver 

Tuning frequency : 15/200 kHz 
Resolution : 20 Hz 

Outputs : 1,5 and 10 MHz 

ADRET ELECTRONIQUE Model 4101 

Frequency meter 

0 to 500 MHz - 9 digits 

Display Time :0.2 s to 5 s 

SCHLUMBERGER PH 2523 

Frequency programmer 

Positive TTL Logic 

ADRET ELECTRONIQUE ECF 134 + 

• 

1-2-4-8 BCD Code 

Head 5104 

Spectrum analyzer 

0 to 1.5 GHz 

HEWLETT PACKARD 8558 B 

Spectrum analyzer 

_L \^vy i_ • i 

Dynamic range : 120 dB 

ADRET ELECTRONIQUE 

+ XY graphic recorder 

Frequency range : 0 to 1 MHz 

Series 6000 :6100 

mainframe 6303 and 6503 plug-ins 

Substractive mixer 

0.2 to 500 MHz 

ADRET ELECTRONIQUE ECF 59 


In order to facilitate maintenance and adjustments, V 
all the measurements to be made are listed below in 
the order of checking. 

VI 

I appearance 

II MAINS INSULATION 

III POWER SUPPLY 

IV PHASE-LOCKING 


OUTPUT/ALARM FREQUENCY 

a) Local Mode 

b) Remote Mode 
OUTPUT LEVEL 
SPECTRAL PURITY 

a) Harmonic signals 

b) Non-harmonic signals 

c) Phase noise 

d) Mains signals 





9 • LOCKING OF MASTER OSCILLATOR 


Locking of the master oscillator is effected In the 
same module by comparing the phase of the internal 
5-MHz reference to that of the external 5-MHz refe¬ 
rence in a logical phase comparator consisting of an 
«EXCLUSIVE OR», shown by figure IV.12 : the 
comparison is effected at 500 kHz. 

The output of the «EXCLUSIVE OR» provides 
rectangular waves proportional in duration to the ' 
phase difference between the two 500-kHz reference 
(internal and external) ; these rectangular waves are ■ 
integrated to provide the locking voltage. I 

The frequency of the master oscillator is divided by 
10 by divider D6 (l-MHz Spectrum module), then 
by 2 (1-MHz Steps Divider], to produce the Internal 
SOO-kHz reference. This is fed to one Input of the 
phase comparator ; the other receives a 500-kHz 
reference derived by division by 10 from the external 
5-IVlHz signal fed to rear-panel connector J02. 


Gate C receives Fc and FaFc and applies Fc.FaFc, 
equal to Fc + FaFc, to the other input of gate D. 

Gate D therefore provides (Fa + FaFc) (Fc + FaFc}, 
eq ual to : 

= (Fa + FaFc l + (Fc + FaFc) 

= (Fa ^Faf^-h (Fc + FaFc) 

= Fa (Fa + Fc) + Fc (Fa + Fc) 

= (Fa + Fc) 

= (FaFc) + (FaFc) 

The expression FaFc + FaFc is the function provided 
by an «EXCLUS1VE OR» (Fa 0 Fc). 

When the two phases are exactly in quadrature, the 
output of gate D is balanced, but if the phase of one 
varies with respect to the other, the duty cycle 
changes in proportion to the phase difference. 



F» + F»ft 


Fie Ft 


VelTfOl 


f c + t 



FIGURE IV, 12 : Locking principle 


Gate A receives Fa and Fc on its inputs and feeds 
FaFc to one Input of gates B and C ; Fa and Fc. 
respectively, are applied to the other input of these 
gates. 

Gate B therefore receives Fa and FaFc and applies 
Fa.FaFc, equal to Fa + FaFc, to one input of gate D. 



The output of gate D is integrated by an A741 ampli- i 
tier mounted as a mean-value detector (123), which 
drives the locking input of the master oscillator and 
also provides a voltage ranging from ~ 5 to + 5 V as 
a function of the phase difference. This voltage Is 
available on rear-panel connector JOS and may be 
used to monitor locking. 

This voltage is negative when the signals are in phase, 
0 for a phase difference of 90*, and positive for a 
phase difference of 180’. as shown in figure VI. 13. 

It should be noted that the output voltage of this 
type of phase comparator is 0 if one of the input 
signals is absent ; in consequence, if the synchro¬ 
nization frequency disappears, the master oscillator 
frequency will remain unchanged if the operator, 
has taken the precaution of adjusting the galvano¬ 
meter to 0 using the tuning potentiometer. , 


i 


FIGURE tv, 13 : Output signet phase shift. 
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WIRING AND COMPONENT LAYOUT 
DIAGRAM N’ 932139 B 
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WIRING AND COMPONENT LAYOUT 
DIAGRAM N‘932138 C 2/2 
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WIRING AND COMPONENT LAYOUT 
DIAGRAM N' 932137 C 2/2 
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NOfr ESSAI 

j)ppareiis utilises 


CONDmONS 


SAWCnONS 


I 


II 

VHV DC Supply 1500 V 


in 

45 - 400 H2 
\ 15/230 V AC Supply 
AI tDrnostdt 
Ammet€r 
DC VoItiMt«r 


APPEARANCE 

Chrck that all cha sub—units are correctly sec up 
according to descriptive plates. 

MAINS INSULATION 

After setting the ^lAlKS fuse, send a 1500 V [>C viiLLage 
on Che mains conneccor, on the one hand between point 
'2 and groud, and on Che ocher hand between point 3 and 
. gruund (Si*i* figure VTI-I) j Mo leakage 



VII^J •* Atoina insulation measurement 

POWER SUPPLY 

feed (he instrument using a 45 Hs to 400 Hs AC supply 
and an alternostat* as shown in figure VXI-2. 



Figure V1I^2 - trains supply adjustment 

a) Make supply frequency very from 65 Ht to 400 Hs 
successiVI* 1 y on buLh naiiiH vulLagen 115 V - 230 V 
Measure the following voltages on the "ALIM*' 
connector on the rear panel of the o^Inframe (see 
figure V1I*3) ; 

* 12 V with regard to Che ground 

- 12 V with regard to the ground 

♦ 6 V with legard to the ground_ 



-12V 


t 150 raV 
t 150 mV 
t 100 mV 


Fiyursi VI 1^6 - Supply uC ooltagos measurement 









N<>cl ESSAI 
appareil^t iiMlis6s 


CONDITIONS 


SANCTIONS 


i: 


IV 

Re£«rence synthesizer 
(T - 5 mz) 

OsciIlosrope 
Voltmeter 


, b) Repeat the preceding test (described in **a**) making 
mains voltage vary frooi ^ 10 Z on huth ranges. 

) Check the current density absorbed by the instrument | 
through an AC ameter whatever the supply voltage. 
Apply the formula P Ul. 

MASTER OSCILLATOR PHASE-LOCKING 

- Realize the interface shown in figure VI 


DC voltages must not vary 

The power constmed must not 
exceed 12 VA 



FtfjutHj krw - Internal ms tat* oecillatov phase •‘locking 



ADRET 4101 standard 
receIver 
0 - 500 Mlt frequency 
meter, 10 Hz 

rcsolution 


- Send the **$ HU reference" frequency on the {JO: 
input of the 5104 (input level : 20 raVrms at I Vnas/ 

SO H), and connect Che output to the **A** channel] 

of the oscilloscope. 

- Operate the "HASTF® nqcnjjSTOR FRECJUtNC'? 

ADJUSTICNT*' potentiofiieter to scop the signal on the 
oscilloscope from beating, caused by the non phase¬ 
locking of the internal master osriMaicir to the 
external sourer. 

• Uhile operating , check, on the hand, chat the 

voltage delivered by the connector does vary 

f roDi 

and on the ocher hand, that the "alarm" pilot 

light is switched off. 

OUTPUT FREQUENCY ALARM 

a) Local Mode 

~ Realize the set up shown in figure VIl-S. 


i 5 V 



Figure V7f-5 - Output frequency 
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WIRING AND COMPONENT LAYOUT 
DIAGRAM N'931319 C 
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WIRING AND COMPONENT LAYOUT 
DIAGRAM N’931318 D 
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Sec 931319C 



fo B 

See 931319C 
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CHAPTER V! 

ELECTRICAL DIAGRAMS 



NQd'ESSAI 
appareds utilises 

CONDITIONS 

SANCTIONS 


b) Hon harmonir Ki^naLs 

, - All the non-hamiooic signals, except chose correspon¬ 

1 

« 

i 


ding to Che network frequency, ace 

<-e0 dB 

1 


- Nevertheless, synthesize the 90.1 !4(z and 119.1 ^fil£ 

1 

Check chat the signals nt 


Irequencies on Che 5104. 

! t 100 kHz are <-80 dB 


- Synthesise Che 90.04 MHz and 119.04 Wz frequencies 

c)Phase noise 

Check Chat Che signals at 

s 40 kHt are <-80 dB 

ADRET spectrum 

- Realize the interface shown in figure VII-7 

1 


aruiLyze r 

Hod6l 6303/6100 
Sub»t:T«ccive mixer 
ECF 59 

5104 reference 



Figure Vll^V - ^hnaa noit^ m$asur^mnt 

- Pracuttfd to calibrecion of (.he "6100/6303 * and* 
recording (able" aec/unic 

* Draft a first aporcruB with a 100 Ha/div. dispersion 
Check that tl^e phase noise measured at 300 Ha and 
1 kHs is respectively 

- Draft a second scptitrum with a I kHz/div. dispersion 
Check (hat the phase noise measured at 10 kHt is 

d) Mains signals 

- Check on both abav«>«inentioned spectra that the 

• chr frequotV«y Ava 


<*106 d& and <•!U dB 


<-120 dB 


r'-ao dfi 







ALARM 
U> 3V 


NOd' ESSAI 
appareils utilises 

CONOmONS 

SANCTIONS 


- Phase-lock the frequency meter and the 5104 to the 

1 same "standard sourre” (4101) 

- Synthesize the 90 htiz frequency, then move each 

Check chat displayed nnd 


.<;wiCch through all its positions 

synthesized frequeucies 


- Check that thn "Alam" voltage obtained after a 

correspond 


1 requency variation is 

> 3 V 

1 

Refer to figure VII 6 for the localization of the 

control pciot 

1 



ECF 134 ^ 5:04 
fpftcitl head 
(f requency 
programuiar) 


VI 


vn 


Spectrum analyzer 


fHijurfi Vll^e - A lam miasut^ment 

b) Remonte M>de 

' Connect the* prox^amaer to Che "FREQUENCY 

PROCRAMHING" connector of the 5104. 

Send an "0" logic level (0 V to « 0.7 V/0.2 mk) 
on pin 20 of (S^ . 

’ Program the 90 Hlz frequency, chon all tho codea 
correaponding to the different steps. 


OUTPUT LEVEL 

* Connect the voltmeter to the 
through a 50 U load. 



JOl) output of the 5104» 


SPECTRAL PURITY 

- Connect the spectrum.analyzer Co the output of 

the 3104 through a 50 load, 

a) Harmonic signals 

' Synthesize different fri*que.ncies between 90 and 
120 Mlz 


The nS02 "remote" pilot 
light must be switched on 
check chat displayed and 
synchesLted froquencieA 
rurrespond. 


Check that the measured 
output Icvol is ♦ 13 dBm 
t I dB 


Check that the harmoiiic 
sigrrals are <-26 dB 
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N® 97 6882 


REPERES 


REFEREWCE 

AORET 


DESIGNATION 


REFERENCE FABRICANT 


RESISTANCES 

BESISTORS 


R45 

22100110 

100 

5 1 

1/4 W 

S07 

SOVCOR 

R46 

22100122 

220 

5 1 

1/4 W 

S07 

SOVCOR 

R47 

22100212 

1 ,2 k 

5 1 

1/4 M 

S07 

SOVCOR 


CONDENSATEURS 

CAFACITORS 


COl 

C02 ■ 

C03 

C04 

COS 

C06 

C07 

4 

COS 

C09 

CIO 

Cll 

C12 

C13 

CIA 

CIS 

C16 

C17 

C18 

C19 

C20 

C21 

C22 

C23 

C2A 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

CVl 


31500310 

37001500 

31500310 

37001500 

31200082 

31200133 

31200082 

31200056 

37C01500 

31200082 

31200056 

31200133 

31200133 

31500310 

31200110 

31200110 

31200110 

31500310 

31500310 

312000A7 

37001500 


10 nF 63 V + 50-20 1 


37001500 

31500310 

31200210 

37000A00 

32004800 

31200210 

31200033 

37001500 

31200210 

31200068 

31200“68 

36000500 


22 yF 
10 nF 
22 

82 pF 


16 V + 50-20 Z 
63 V + 50-20 % 
16 V + 50-20 7. 
100 V 2 1 


330 pF 100 V 2 % 

82 pF . 100 V 2 1 
56 pF 100 V 2 1 
22 UF 16 V + 50-20 Z 
82 pF 100 V 21 
56 pF 100 V 2 7. 

330 pF 100 V 2 7 
330 pF 100 V 2 1 
10 nF 63 V + 50-20 1 
100 pF 100 V 2 1 
100 pF 100 V 21 
100 pF 100 V 21 
10 nF 63 V + 50-20 1 
10 nF 63 V + 50-20 1 


47 pF 

100 V 

2 1 

22 VJF 

16 V 

+ 50- 

22 vF 

16 V 

+ 50- 

10 nF 

63 V 

+ so¬ 

1 nF 

100 V 

lo % 

1 UT 

35 V 

20 1 

33 nF 

100 V 

10 1 

1 nF 

100 V 

10 % 

33 pF 

100 V 

2 % 

22 pF 

16 V 

+ so¬ 

1 nF 

100 V 

lo 1 

68 pF 

100 V 

2 1 

68 pF 

100 V 

2 1 

1 .8/10 pF 100 

V 2 


GOX 767 14 L.C.C. 

GP Marquage clair I.T.T. 
GOX 767 14 L.C.C. 

GP Marquage clair I.T.T. 
C333 CB/C 82E COGECO 
C333 CH/C 330E COGECO 
C333 CB/C 82E COGECO 
C333 CB/C 56E COGECO 
GP Marquage clair I.T.T. 
C333 CB/C 82E COGECO 
C333 CB/C 56E COGECO 
C333 CB/C 56E COGECO 
C333 CB/C 56E COGECO 
GOX 767 14 L.C.C. 

C333 CH/C lOOE COGECO 
C333 CH/C lOOE COGECO 
C333 CH/C lOOE COGECO 
GOX 767 14 L.C.C. 

GOX 767 14 L.C.C. 

C333 CB/C 47E COGECO 
GP Marquage clair I.T.T 


GP Marquage clair I.T.T. 
GP Marquage clair I.T.T. 
C332 CA/A IK COGECO 
PAIF TAS 1 L.T.T. 

C280 AE/A 330 k COGECO 
C332 CA/A IK COGECO 
C333 CB/C 33E COGECO 
GP Marquage clair I.T.T. 
C332 CA/A IK COGECO 
C333 CB/C 68E COGECO 
C333 CB/C 68E COGECO 
R.T.C. 




REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


RESISTANCES 

RESISTORS 


ROl 

R02 

R03 

R04 

R05 

R06 

R07 

R08 

R09 

RIO 

R1 1 

R12 

R13 . 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

R33 

R34 

R35 

R36 

R37 

R38 

R39 

R40 

R41 

R42 

R43 


22100082. 
22100215 
22100315 
22100222 
22100118 
22100118 
22100110 
22100215 
'22100315 
22100222 
22100156 
22100210 
22100082 
22100147 
22100227 
22100115 
22100115 
22100118 
22100233 
22100118 
22100233 
22100147 
22100222 
22100322 
22100133 
22100168 
22100139 
22100110 
22100233 
22100147 
22100233 
22100233 
22100233 
22100233 
22100210 
22100122 
22100247 
22100110 
22100327 
22100239 
22100318 
22100210 
22100210 


82 


5 % 


1.5 k . 5 % 


15 k 


180 

180 

100 


15 k 


560 
1 k 
82 
470 


150 

150 

180 


180 


470 


22 k 
330 
680 
390 
100 


470 


1 k 
220 


100 
27 k 


18 k 
1 k 
1 k 


5 Z 


2,2 k 5 % 


5 X 
5 Z 
5 Z 


1,5 k 5 Z 


5 Z 


2,2 k 5 Z 


5 Z 




5 Z 
5 % 


2,7 k 5 % 


5 % 
5 Z 
5 Z 


3,3 k 5 % 


5 Z 


3.3 k 5 % 


5 Z 


2.2 k 5 % 


5 X 
5 Z 
5 Z 
5 Z 
5 Z 


3,3 k 5 % 


5 Z 


3,3 k 5 Z 
3,3 k 5 Z 
3,3 k 5 Z 
3,3 k 5 Z 


5 % 
5 Z 


4,7 k 5 Z 


5 Z 
5 Z 


3,9 k 5 Z 


5 Z 
5 Z 
5 Z 


S07 SOVCOR 
S07 SOVCOR 
507 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
SO? SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 


R44 


22100215 


S07 SOVCOR 


1,5 k 5 Z 





REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


TRANSISTORS 


QOl 

Q02 

Q03 

Q04 

Q05 

Q06 

Q07 


CIRCUITS INTEGRES 
INTEGRATED CIRCUITS 


SNOl 

SN02 

SN03 

SN04 

SN05 

SN06 

SN07 

SN08 

SN09 

SNIO 

SNH 

SN12 

SN13 

SN14 


43001100 

43002200 

43000400 

43000400 

43000500 

43000700 

43001900 


41507404 

41574122 

41507400 

41507473 

41507490 

41507490 

41507490 

41507495 

41507451 

41507473 

41507420 

41574136 

41507490 

41574136 


BC 214 
BF 272 
2N 918 
2N 918 
2N 2369 
2N 2894 
BC 184C 


74 LS04 
74 LSI 22 
74 LSOO 
74 LS73 
74 LS90 
74 LS90 
74 LS90 
74 LS90 
74 LS51 
74 LS73 
74 LS20 
74 LS136 
74 LS90 
74 LS136 


TEXAS INSTRUMENTS 
S . G. S . 

I.T.T. 

I.T.T. 

MOTOROLA 

MOTOROLA 

TEXAS INSTRUMENTS 


TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 


CONNECTEUR 

CONNECTOR 


14310013 


31 Points (male) 


TRELEC 









N* 97 6881 


REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


CONDENSATEURS 

CAPACITORS 


C07 

COS 

C09 

CIO 

cn 

C12 

C13 

CU 

C15 

C16 

C17 

C18 

C19 

C20 

C21 

C22 


37001500 

31200033 

31200210 

32323300 

32005200 

370015 

370015 

37001500 

31200210 

37001500 

37001500 

37001500 


22 uF 


16 V + 50-20 % 


31200110 

37001500 

32006500 


33 pF 100 V IX 


1 nF 


22 vF 

22 pF 

22 yF 
1 nF 
22 pF 
22 uF 
22 uF 


22 pF 


100 V 10 z 


3,3 nF 400 V 10 Z 
47 nF 100 V 10 Z 


16 V 


16 V 


50-20 Z 


16 V + 50-20 Z 
16 V + 50-20 Z 
100 V 10 Z 
16 V + 50-20 % 
16 V + 50-&0 Z 
16 V + 50-20 Z 


100 pF 100 V 2. Z 


50-20 Z 


GP Harquage clair I.T.T 
C333 CB/C 33E COGECO 
C332 CA/A IK COGECO 
221 1-347-15-332-RTC 
C280 AE/A 47K COGECO 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 
C332 CA/A IK COGECO 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 


0,1 pF 250 V 10 Z 


C333 CH/C lOOE COGECO 
GP Marquage clair I.T.T 
C280 AE/A lOOK COGECO 


BOBIKAGES 

COILS 


TOl 

T02 

T03 

T04 


02159100 

02177000 

02177100 

02177200 


Ngosid FlOB 
NSosid FIO 
Ndosid FIO 
Neosid FIO 


ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 


DIODES 


CROl 

CR02 

CR03 

CR04 

CR05 

CR06 

CR07 

CR08 

CR09 


45002600 

45002600 

45002600 

45002600 

45003100 

45003100 

45003100 

45003100 

45003100 


BB 109 
BB 109 
BB 109 
BB 109 
IN 4448 
, IN 4448 
IN 4448 
IN 4448 
IN 4448 


SESCOSEM 
SESCOSEM 
SESCOSEM 
SESCOSEM 
T.T. 

■ T.T. 
,T.T. 
.T.T. 


CRIO 


45003100 


IN 4448 






2e GENERATION 
CEfJEBATION 


97 6881 


REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT' 


RESISTANCES 

nzsisTons 


ROl 

R02 

R03 

ROA 

R05 

R06 

R07 

R08 

R09 

RIO 

Rll 

R12 

R13 

RU 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

4 

R22 

R23 

R2A 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

R33 


22100222 
22100222 
22100112 
22100215 
22100239 
22100318 
22100327 
22100256 
22100247 
22100133 
22100139 
22100168 
22100347 
22100233 
22100233 
22100122 
22100122 
22100082 
22100147 
22100215 
22100315 
22100222 
22100222 
22100047 
22100022 
22100222 
22100222 
22100310 
22100115 
22100210 
22100347 
22100122 
22100139 


2,2 k 5 % 
2 , 2 'k 5 1 


120 


18 k 
27 k 


4,7 k 
330 
390 
680 
47 k 


220 

220 

82 

470 


15 k 


47 

22 


10 k 
150 
1 k 
47 k 
220 
390 


5 % 


1.5 k 5 % 
3,9 k 5 % 


5 1 
5 % 


5,6 k 5 2 


5 2 
5 2 
5 % 
5 2 
5 2 


3,3 k 5 2 
3,3 k 5 2 


5 2 
5 2 
5 2 
5 2 


1 ,5 k. 5 2 


5 2 


2.2 k 52 

2.2 k 52 


5 2 
5 2 


2.2 k 5 2 

2.2 k 52 


5 2 
5 2 
5 2 
5 2 
5 2 
5 2 


1/4 W 
1/4 W 
1/4 M 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 M 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 


S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 


CONDENSATEURS 

CAPACITORS 


COl 

C02 

C03 

C04 

C05 


31200056 


31200010 

31200015 


56 pF 100 V 22 


10 nF 100 V 22 
15 pF 100 V 22 


C333 CB/C 56E COGECO 


C333 CB/C lOE COGECO 
C333 CB/C lOE COGECO 


C06 


31200210 


1 nF 100 V 10 2 


C332 CA/A IK COGECO 






N® 97 6880 







N® 97 6880 


REPERES 


REFERENCE 

AORET 


DESIGNATION 


REFERENCE FABRICANT 


bobinages 

COILS 


T07 

02167500 

Neosid 

FIO 

T08 

02167500 

Neosid 

FIO 

T09 

02148700 

Neosid 

FlOB 


ADRET F.LECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 


DIODES 


CROl 

CR02 

CR03 

CR04 

CR05 

CR06 

CR07 

CR08 


A5002100 

45002100 

45003100 

45003100 

45003100 

45003100 

45003100 

45003100 


BB 104B 
BB 104B 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 


R.T 

R.T 

I.T 

I.T 

I.T 

I.T 

I.T 

I.T 


C. 


TRANSISTORS 


QOl 

Q02 

Q03 

Q04 

QOS 

Q06 

Q07 


43001100 

43000500 

43001900 

43001900 

43002200 

43000400 

43000400 


BC 214C 
2N 2369 
BC 184C 
BC 184C 
BF 272 
2N 918 
2N 918 


TEXAS INSTRUMENTS 
MOTOROLA 

TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
S. G * 5 • 

I.T.T. 

I.T.T. 


CIRCUITS INTEGRES 
INTEGI^ATED CIRCUITS 


SNOl 

SN02 

SN03 

SN04 

SN05 

SN06 

SN07 

SN08 

SN09 

SNIO 

SNll 

SN12 


41507490 

41507400 

41507473 

41507400 

41507490 

41507473 

41507495 

41507490 

41574136 

41507490 

41574136 

41507490 


74 LS90 
74 LSOO 
74 LS73 
74 LSOO 
74 LS90 
74 LS73 
74 LS95 
74 LS90 
74 LSI36 
74 LSSIO 
74 LS136 
74 LS90 


TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 


SN13 


4157136 


74 LS136 


TEXAS INSTRUMENTS 









N* 97 6880 


REPERES 


CONDENSATEURS 

CAPACITORS 


C04 

COS 

C06 

C07 

COS 

C09 

CIO 

Cl 1 

C12 

C13 

C14 

CIS 

C16 

C17 

C18 

C19 

C20 

C21 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 


BOBINAGES 

COILS 


TOl 

T02 

T03 

T04 

T05 

T06 


REFERENCE 

ADRET 


31200956 

31200082 


31200968 

31200082 


31200033 

37001500 

31200210 

32007200 

37000400 

37001500 

37001500 

31200022 

37001500 

37001500 

31200210 

37001500 

37001500 

37001500 

37001500 


02135600 

02101400 

02162800 

02176800 

02176900 

02167500 


DESIGNATION 


REFERENCE FABRICANT 


32002900 

10 nF 

160 V 

10 z 

31200056 

56 pF 

100 V 

2 Z 

31200056 

i 56 pF 

100 V 

2 Z 

37001500 ' 

22 pF 

16 V 

+ 50-20 Z 

31200968 

6,8 pF 

100 V 

+ 0,25 pF 

31200082 

82 pF 

100 V 

+ 2 Z 

31200956 

5.6 pF 

100 V 

+ 0,25 pF 

31200082 • 

82 pF 

100 V 

2 Z 


5,6 pF 100 V 0.25 pF 
82 pF 100 V 2 % 


6,8 pF 100 V + 0,25 pF 
82 pF 100 V 2 7. 


33 pF 100 V 2 Z 


22 uF 
I nF 


16 V + 50-20 Z 
100 V 10 Z 


0,1 uF 40 V 5 Z 


35 V 20 Z 


16 V 


1 mT 
22 pF 

22 pF 
22 pF too V 2 Z 


50-20 Z 


16 V + 50-20 Z 


22 pF 
22 pF 
1 nF 
22 pF 
22 pF 
22 pF 
22 pF 


16 V + 50-20 Z 
16 V + 50-20 Z 
100 V 10 Z 
16V + 50-20 Z 

16 V + 50-20 Z 
16 V + 50-20 Z 
16 V 50-20 Z 


Neosid FI OB 
Neosid F2 
Neosid F2 
Neosid F2 
Neosid FlO 
Neosid FiO 


C280 AE/A lOK COGECO 
C333 CB/C 56E COGECO 


C333 CB/C 56E COGECO 


GP Marquage clair I.T.T 
C333 CB/N 6E8 COGECO 
C333 CB/C 82E COGECO 


C333 CB/N 5E6 COGECO 
C333 CB/C 82E COGECO 


C333 CB/N 5E6 COGECO 
C333 CB/C 82E COGECO 


C333 CB/N 6E8 COGECO 
C333 CB/C 82E COGECO 


C333 CB/C 33E COGECO 
GP Marquage clair I.T.T. 
C332 CA/A IK COGECO 


PAIF TAS 1 L.T.T. 

GP Marquage clair I.T.T. 
GP Marquage clair I.T.T, 
C333 CB/C 22E COGECO 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 
C332 CA/A IJC COGECO 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 


ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 



1st CIHERATION 


N* 97 6880 


REPERES 


RESISTANCES 

RESISTORS 


ROl 

R02 

R03 

R04 

R05 

R06 

R07 

R08 

R09 

RIO 

R1 1 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

R33 

R34 

R35 

R36 


CONDENSATEURS 

CARACTTORS 


CO) 

C02 

C03 


REFERENCE 

ADRET 


DESIGNATION 


22100122 

220 

5 % 

1/4 

W 

22100215 

i ,5 k 

5 1 

1/4 

W 

22100168 

680 

5 t 

1/4 

w 

22100215 

1,5 k 

5 % 

1/4 

w 

22100068 

68 

5 2 

1/4 

w 

22100068 

68 

5 2 

1/4 

w 

22100310 

10 k 

5 2 

1/4 

w 

22100110 

100 

5 2 

1/4 

w 

22100110 

I 10 

5 2 

1/4 

w 

22100227 

2,7 k 

5 2 

1/4 

M 

22100268 

6,8 k 

5 2 

1/4 

W 

22100068 

68 

5 2 

1/4 

W 

22100215 

1 ,5 k 

5 2 

1/4 

V 

22100310 

10 k 

5 2 

1/4 

w 

22100210 

1 k 

5 2 

1/4 

w 

22100210 

1 k 

5 2 

1/4 

w 

22100247 

4,7 k 

5 2 

1/4 

w 

22100068 

68 

5 2 

1/4 

w 

22100256 

5,6 k 

5 2 

1/4 

w 

22100122 

220‘ 

5 2 

1/4 

w 

22100133 

330 

5 2 

1/4 

w 

22100122 

220 

5 2 

1/4 

w 

22100233 

3,3 k 

5 2 

1/4 

w 

22100322 

22 k 

5 2 

1/4 

w 

22100018 

18 

5 2 

1/4 

w 

t 

22100168 

680 

5 2 

1/4 

w 

22100139 

390 

5 2 

1/4 

w 

22100233 

3,3 k 

5 2 

1/4 

w 

22100247 

4,7 k 

5 2 

1/4 

w 

22100222 

2,2 k 

5 2 

1/4 

w 

221Q0082 

82 

5 2 

1/4 

w 

22100222 

2,2 k 

5 % 

1/4 

w 

22100247 

4,7 k 

5 2 

1/4 

w 

22100210 

1 V 

5 2 

1/4 

w 

22100247 

4,7 k 

5 2 

1/4 

w 

1 

33000900 1 

250 pF 

250 V 

2 2 


33000900 

1 

1 

1 

250 pF 

250 V 

2 2 



REFERENCE FABRICANT 


S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
SC7 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 


TVE 15C LAFAB 
15C Li\FAB 




N* 97 6882 


REPERES 


REFERENCE ' 
ADRET 


DESIGNATION 


REFERENCE FABRICANT 


BOBINAGES 

COILS 


TOl 

T02 

T03 

T04 

T05 

T06 

T07 

T08 

T09 

TIO 


02177300 

02U7800 

02140700 

02147800 

02116000 

02112800 

02163500 

02177400 

02135100 

02177500 


Neosid F2 
Neosid F2 
Neosid F2 
Neosid F2 
Neosid F2 
Neosid FIOB 
Neosid FIOB 
Neosid FIO 
Neosid FIOB 
Neosid H20 


ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 


DIODES 


CROl 

CR02 

CR03 

CR04 

CR05 

CR06 

CR07 

CR08 

CR09 

CRIO 


45003100 

45003100 

45003100 

45003100 

45003100 

45003100 

45002600 

45002600 

45002600 

45002600 


IN 4448 
IK 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
BB 109 
BB 109 
BB 109 
BB 109 


T.T 

T.T 

T.T 

T.T 

T.T 

T.T 


SESCOSEM 

SESCOSEM 

SESCOSEM 

SESCOSEM 


TRANSISTORS 


QOl 

Q02 

Q03 

Q04 

Q05 

Q06 

Q07 

Q08 

Q09 

QIO 

Qll 

Q12 

Q13 


43000500 

43000700 

43000500 

43000700 

43001900 

43001900 

43002200 

43000400 

43000400 

43001900 

43001000 

43001100 

43001100 


2N 2369 
2N 2894 
2N 2369 
2N 2894 
BC I84C 
BC 184C 
BF 272 
2N 918 
2N 918 
BC 184C 
2N 2907 
BC 214C 
BC 214C 


MOTOROLA 

MOTOROLA 

MOTOROLA 

MOTOROLA 

TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 

S. G. S. 

TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 


73 






N* 97 6882 


REPERES 


REFEREWCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 














N* 97 6887 



CONNECTEUR 

CONl^ECTOfi 


14110014 


TM II (male) 


TRELEC 



















MODULE DE SORTIE 

OVTFVT LEVEL 

N* 97 6887 


REPERES 

REFERENCE 

AORET 


DESIGNATION 


REFERENCE FABRICANT 



OSCILLATEUR 87 a 116 MHz 

57/77? Mffz OSCILLATOR 

1 

1 

1 

1 

1 


♦ 

RESISTANCES 

RESISTORS 

1 

1 

1 

1 

i 



1 



ROl 

22100215 1 

i 

1 

1,5 k 

5 % 

1/4 W 


S07 

SOVCOR 

R02 

22100322 

220 k 

5 7. 

1/4 W 


S07 

SOVCOR 

R03 

22100310 

10 k 

5 X 

1/4 W 


S07 

SOVCOR 

R04 

22100310 

10 k 

5 Z 

1/4 W 


S07 

SOVCOR 

R05 

22100147 

470 

5 Z 

1/4 W 


S07 

SOVCOR 

R06 

22100215 

1 ,5 k 

5 Z 

1/4 W 


S07 

SOVCOR 

R07 

22100122 

220 

5 Z 

1/4 W 


S07 

SOVCOR 

R08 

22100222 

2,2 k 

5 Z 

1/4 W 


S07 

SOVCOR 

R09 

22100247 

4,7 k 

5 Z 

1/4 K 


S07 

SOVCOR 

RIO 

22100327 i 

27 k 

5 Z 

1/4 W 


S07 

SOVCOR 

Rll 

29000051 

1 

51 

5 Z 

1/8 W 


C3 

SOVCOR 

RI2 

29000110 

100 

5 Z 

1/8 W 


C3 

SOVCOR 

R13 

22100127 

270 

4 

5 Z 

1 /4 W 


S07 

SOVCOR 

RU 

29000051 

1 

51 

5 Z 

1/8 W 


C3 

SOVCOR 

RI5 1 

22100122 

220 

5 Z 

.1/4 W 


S07 

SOVCOR 

R)6 

1 

22100051 

51 

5 Z 

1/4 W 


S07 

SOVCOR 

R17 

22100147 

470 

5 Z 

1/4 W 


S07 

SOVCOR 

R18 

22100147 

470 

5 Z 

1/4 W 


S07 

SOVCOR 

R19 

22100082 

82 

5 Z 

1/4 W 


S07 

SOVCOR 

R59 

• , 

29000022 

22 

5 Z 

1/8 W 


C3 

SOVCOR 

CONDENSATEURS 

CAPACITORS 

1 

• 1 








1 

COl 

31500310 

10 nF 

63 V 

+ 50-20 Z 


GOX 

767 14 L.C.C. 

C02 

31200210 

1 nF 

100 V 

10 Z 


C332 

: CA/A IK COGECO 

C03 

323223300 

3,3 nF 

400 

V ± 10 z 


221 1 

-347-15-332-RTC 

C04 

1 

32006500 

0,1 uF 

250 V 

10 z 


C280 AE/A lOOK COGECO 1 

COS ! 

31200010 

10 pF 

100 V 

2 Z 


C333 

CB/C lOE COGECO 

C06 








C07 

1 

31500310 

10 nF 

63 V 

+ 50-20 Z 


GOX 

767 14 L.C.C. 

C08 1 

1 

31500310 

10 nF 

63 V 

+ 50-20 Z 


GOX 

767 14 L.C.C. 

C09 

31200110 

100 pF 

100 V 

2 Z 


C333 

CH/C lOOE COGECO 

CIO 

31200110 

100 pF 

100 V 

2 Z 


C333 

CH/C lOOE COGECO 

Cl 1 








C12 

1 

1 

31200210 

1 nF 

100 V 

10 Z 


C332 

CA/A IK COGECO 

CI3 

31500310 

10 nF 

63 V 

+ 50-20 Z 

. 

GOX 

767 14 L.C.C. 




REFERENCE 

ADRET 


DESIGNATION 


97 6885 


REFERENCE FABRICANT 


TRANSISTORS 


Q04 

QOS 

Q06 

Q07 

QOS 

Q09 

QIO 

Qll 


CIRCUITS INTEGRES 
I^TBGHATED CIECVXTS 


SNOl 

SN02 

SN03 

SN04 . 

SN05 

SN06 

SN07 

SN08 

SN09 

SNIO 

SNIl 

SN12 

SN13 


43000500 

43000700 

43001900 

43000500 

43000500 

43000400 

43000400 

43000500 


41507473 

41507490 

41507410 

41574122 

41005400 

41174162 

41507483 

41174163 

41507400 

41507490 

41507400 

42000900 

41507430 


2N 2369 
2N 2894 
BC 184C 
2N 2369 
2N 2369 
2N 918 
2N 918 
2N 2369 


74 LS73 
74 LS90 
74 tSlO 
74 LSI 22 
SP 640B 
74162N 
74 LS83N 
74 I63N 
74 LSOO 
74 LS90 
74 LSOO 
741 

74 LS30 


MOTOROLA 

MOTOROLA 

TEXAS INSTRUMENTS 
MOTOROLA 
MOTOROLA 
I.T.T. 

I.T.T. 

MOTOROLA 


TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
PLESSEY 

TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
FAIRCHILD 
TEXAS INSTRUMENTS 


CONNECTEUR 

CONNECTOR 


14270116 


TM27 (male) 


TRELEC 






N” Q7 6S85 



COKDENSATEURS 

CAPACITORS 


BOBISAOES 

OOILS 


DIODES 


REFERENCE 

ADRET 


DESIGNATION 


coi 1 

31200110 

too 

100 V 

7 X 

C02 

31200022 

22 pF 

100 V 

2 t 

€03 

37001500 

22 pF 

100 V 

+ 50-20 Z 

C04 

37001500 

22 uF 

100 V 

+ 50-20 Z 

COS 

37001500 

22 uF 

100 V 

♦ 50-20 Z 

C06 

31500310 

10 nP 

63 V 

+ 50-20 Z 

C07 

37001500 

22 uF 

16 V 

+ 50-20 Z 

€08 

37001800 

15 |iP 

16 V 

♦ 50-20 Z 

C09 

37001500 

22 uF 

16 V 

♦ 50-20 Z 

CIO 

37001500 

22 uF 

16 V 

♦ 50-20 Z 

Cll 

315O0310 

10 nF 

63 V 

♦ 50-20 Z 

C12 

31200210 

1 nP 

100 V 

10 Z 

€13 

31200210 

1 nF 

100 V 

10 Z 

CI4 

37001500 

22 mF 

16 V 

♦ 50-20 Z 

CIS 

37001500 

22 uF 

16 V 

♦ 50-20 X 

C16 

31200210 

l.nP 

100 V 

10 Z 

CI7 

37001500 

22 uF 

^ 16 V 

. ♦ 50-20 Z 

CIS 

32006500 

0,1 pF 

250 V 

10 Z 

C19 

31500310 

10 dF 

63 V 

♦ 50-20 Z 

C20 

31500310 

10 nF 

63 V 

+ 50-20 Z 

C21 

37001300 

10 uF 

16 V 

♦ 50-20 Z 

€22 

37001300 

10 uF 

16 V 

♦ 50-20 Z 


43001600 


330 nH 1A tO Z 


CROl 

45003100 

IN 4448 

CR02 

45003100 

IN 4448 

CR03 

45003100 

IN 444A 

CR04 

45003100 

IN 4448 

CKOS 

45003100 

IN 4448 

CR06 

45003100 

IN 4446 


REFERENCE FABRICANT 


C333 CH/C lOOE COCKCO 
C333 CB/C 22P. OOGECO 
CP M^irquage clair I.T.T. 
GP Marquage clair I.T.T. 
GP Marquage clair I.T.T, 
t30X 767 14 L.C.C. 

GP Karquage clalr l.X.T. 
Sfirie 122 R.T.C. 

GP Marquage clair I.T.T. 
GP Marquaga clair I.T.T. 
GOX 767 14 L.C.C. 

C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
GP Marquaga clair I.T.T. 
GP Marquaga clair I.T.T. 
C332 CA/A IK COGIXO 
GP Harqunge clair I.T.T. 
€280 At/A lOOK COGECO 
COX 767 14 L.C.C, 

COX 767 14 L.C.C. 

GP Karquage clair I.T.T. 
G? Marquaga clair I.T.T. 


33A06 OREGA 


l.T.l. 

I.T.T. 

I.T.T. 

I.T.T. 

I.T.T. 

I.T.T. 


TRANS ISTORS 


001 

Q02 

Q03 


43002200 

43000400 

43000400 


BF 272 
2N 916 
2M 918 


S.G.S. 

I.T.T. 

I.T.T. 



















DIVISEUR PAS DE 1 MHz 
1 MHz STEP DIVIDEH 


N** 97 6885 


REPERES 


REFERENCE 

ADRET 


RESISTANCES 

PESISTORS 


REFERENCE FABRICANT 


ROl 

22100122 

220 

5 Z 

1/4 W 

S07 

SOVCOR 

R02 

22100133 

330 

5 Z 

1/4 W 

S07 

SOVCOR 

R03 

22100168 

680 

5 Z 

1/4 W 

S07 

SOVCOR 

R04 

22100210 

1 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R05 

4 

22100233 

3.3 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R06 

22100122 

220 

5 Z 

1/4 W 

S07 

SOVCOR 

R07 

22100233 

3.3 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R08 

22100082 

82 

5 Z 

1/4 W 

S07 

SOVCOR 

R09 

22100215 

1 .5 k 

5 Z 

1/4 W 

S07 

SOVCOR 

RIO 

22100315 

15 k 

5 Z 

1/4 W 

S07 

SOVCOR 

Rll 

22100222 

2,2 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R12 

22100122 

220 

5 Z 

1/4 W 

S07 

SOVCOR 

RI3 

22100115 

150 

5 Z 

1/4 W 

S07 

SOVCOR 

R14 

22100310 

10 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R15 

22100310 

1 

10 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R16 

1 

22100215 

1 .5 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R17 

22100315 

15 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R18 

22100215 

1.5 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R19 

22100015 

15 . 

5 Z 

1/4 W 

S07 

SOVCOR 

R20 

22100118 

180 

5 -Z 

174 W 

S07 

SOVCOR 

R21 

22100147 

470 

5 Z 

1/4 W 

S07 

SOVCOR 

R22 

22100051 

51 

5 Z 

1/4 W 

S07 

SOVCOR 

R23 

22100122 

220 

5 Z 

1/4 W 

■ S07 

SOVCOR 

R24 

22100215 

1,5 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R25 

22100110 

100 

5 Z 

1/4 W 

S07 

SOVCOR 

R26 

22100133 

330 

5 Z 

1/4 W 

S07 

SOVCOR 

R27 

22100010 

10 

5 Z 

1/4 W 

S07 

SOVCOR 

R28 

22100133 

330 

5 Z 

1/4 W 

S07 

SOVCOR 

R29 

* 

22100310 

JO k 

5 % 

1/4 W 

S07 

SOVCOR 

R30 

22100056 

56 

5 Z 

1/4 W 

S07 

SOVCOR 

R31 

22100133 

330 

5 Z 

1/4 W 

S07 

SOVCOR 

R32 

22100310 

-10 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R33 

22100082 

82 

5 Z 

1/4 W 

S07 

SOVCOR 

R34 

22100222 

2.2 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R35 

22100222 

2,2 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R36 

22100233 

3,3 k 

5 Z 

1/4 W 

S07 

1 

SOVCOR 

R37 

22100222 

2,2 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R38 

22100327 

27 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R39 

22100122 

220 

5 Z 

1/4 W 

S07 

SOVCOR 

R40 

22100122 

220 

5 Z 

1/4 W 

S07 

SOVCOR 

R41 

22100315 

15 k 

5 Z 

1/4 W 

S07 

SOVCOR 

R42 

22100110 

100 

5 Z 

1/4 W 

S07 

SOVCOF 

R43 

22100056 

56 

5 Z 

1/4 W 

S07 

SOVCOR 

R44 

22100110 

100 

5 Z 

1/4 W 

S07 

SOVCOR 

R45 

22100139 

390 

5 Z 

1/4 W 

S07 

SOVCOR 



N* 97 6883 


REPERES 


TRANSISTORS 


Q07 

QOS 

Q09 

QIO 

Qll 

Q12 

Q13 

Q14 


CIRCUITS INTEGRES 
iriTEGBATED CIECUITS 


SNOl 

SN02 

SN03 

SN04 

SN05 

SN06 

SN07 

SN08 


REFERENCE 
ADRET 


43001900 

43002200 

43000400 

43000400 

43000700 

43000200 

4300200 

43000200 


41507430 

41507490 

41507404 

41507400 

41507473 

41507400 

41507490 

41174196 


DESIGNATION 


BC 184C 
BF 272 
2N 918 
2N 918 
2N 2894 
2N 5179 
2N 5179 
2N 5179 


74 LS30 
74 LS90 
74 LS04 
74 LSOO 
74 LS73 
74 LSOO 
74 LS90 
74 196L 


REFERENCE FABRICANT 


TEXAS INSTRUMENTS 
S • G. S. 

I.T.T. 

I.T.T. 

MOTOROLA 
R • C < A • 

R • C > A * 

R • C • A • 


TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 


CONNECTEUR 

CONNECTOE 


14230004 


f 






REFERENCE 

ADRET 


DESIGNATION 


97 6883 


REFERENCE FABRICANT 


CONDENSATEURS 

CAPACITORS 


C31 

C32 

C33 


31200210 

31200210 

31200210 


1 nF 
1 nF 
1 nF 


100 V 10% 
100 V 10 % 
100 V 10 z 


C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 


BOBINAGES 

COILS 


TOl 

T02 

T03 

T04 

T05 

T06 

T07 

T08 


02127700 

02177600 

02177600 

02167700 

02167700 

02167700 

02166100 

02149700 


Neosid FI OB 

F2 

F2 

R20 

H20 

H20 

Neosid F40 
Neosid F40 


ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 
ADRET ELECTRONIQUE 


LOl 

L02 


53001800 

53001600 


470 nH 
330 nH 


1 

+ 10 % 


53814 OREGA 
53810 OREGA 


DIODES 


CROl 
CR02 
CR03 
CR04 
CR05 
CR06 
CR07 
CR08 
CR09 
CRIO 
CRT 1 
CR12 
CR13 


45000200 

45000200 

45003100 

45003100 

45003100 

45003100 

45003100 

45003100 

45003100 

45003000 

45003000 

45001900 

45003100 


IN 4151 
IN 4151 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
ESM 247 
ESM 247 

BB105B 
IN 4448 


I.T 


SESCOSEM 

SESCOSEM 

SESCOSEM 

I.T.T. 


TRANSISTORS 


QOl 

Q02 

Q03 

Q04 

QOS 

Q06 


43002200 

43000400 

43000400 

43002000 

43000500 

43000500 


BF 272 
2N 918 
2N 918 
2N 5179 
2N 2369 
2N 2369 


S . G. S . 

I.T.T. 

I.T.T. 

R. C . A. 

MOTOROLA 

MOTOROLA 











N“ 97 6883 


REPERES 

REFERENCE 

ADRET 

RESISTANCES 


RESISTORS 


R45 

22100110 

R46 

22100212 

R47 

29000033 

R48 

22I00I22 

R49 

22100210 

R50 

22100310 

R5I 

I 22100218 

R52 

22100310 

R53 

22100047 

CONDENSATEURS 

4 

CAPACITORS 


1 

COl 

31200110 

C02 

37001500 

C03 

31200022 

C04 

31200122 

COS 

31200122 

• C06 

37001500 

C07 

3I2002I0 

COS 

31200210 

C09 

31200210 

CIO 

37001500 

• 

cn 

31200056 

C12 

33001800 

C13 

33001800 

C14 

37001500 

C15 

31200047 

• 

C16 

37001500 

C17 

37001500 

C18 

31200022 

CI9 

37001500 

C20 

32006500 

C21 

31200 M2 

C22 

31200210 

C23 

31200210 

C24 

31200210 

C25 

31200210 

C26 

3120021C 

C27 

31200110 

C28 

37001500 

C29 

31200039 

C30 

1 



DESIGNATION 


REFERENCE FABRICANT 


100 


33 
220 
I k 
10 k 


10 k 
47 


22 UT 


22 UF 
1 nF 
1 nF 
1 nF 
22 UF 


22 VF 


22 uF 
22 VT 
22 pF 

22 pF 
0,1 UF 
120 pF 
1 nF 
1 nF 
1 nF 
1 nF 
1 nF 


22 pF 


5 % 


1,2 k 5 Z 


5 % 
5 Z 
5 Z 
5 Z 


1,8 k 5 2 


5 Z 
5 Z 


16 V 
16 V 


1/4 W 
1/4 W 
1/8 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 


1 00 pF 1 00 V 2 2 


16 V + 50-20 2 


22 pF 100 V 22 
220 pF 100 V 22 
220 pF 100 V 22 


16 V + 50-20 2 
lOO'V 10 2 
100 V 10 2 
100 V 10 2 
16 V + 50-20 2 


56 pF 100 V 22 
680 pF 250 V 52 
680 pF 250 V 5 2 


16 V + 50-20 2 


47 pF 100 V 2 2 


50-20 2 
50-20 2 


100 V 2 2 
16 V + 50-20 2 
10 2 
±22 

100 V 10 2 
100 V 10 2 
100 V 102 
100 V 10 2 
100 V 10 2 


1 00 pF 100 V 2 2 


16 V + 50-20 2 


39 pF 100 V 2 2 


S07 

SOVCOR 

S07 

SOVCOR 

C3 

SOVCOR 

S07 

SOVCOR 

S07 

SOVCOR 

S07 

SOVCOR 

S07 

SOVCOR 

S07 

SOVCOR 

S07 

SOVCOR 


C333 CH/C lOOE COGECO 
GP Marquage clair I.T.T. 
C333 CB/C 22E COGECO 
C333 CB/C 22E COGECO 
C333 CBMC 22E COGECO 
GP Marquage clair I.T.T. 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
GP Marquage clair I.T.T. 
C333 CB/C 56E COGECO 
TVE 15C LAFAB 
TVE I5C LAFAB 
GP Marquage clair I.T.T 
C333 CB/C 47E COGECO 
GP Marquage clair I.T.T. 
GP Marquage clair I.T.T. 
C333 CB/C 22E COGECO 
GP Marquage clair I.T.T. 
C280 AE/A lOOK COGECO 
632 58121 COGECO 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
C333 CH/C lOOE COGECO 
GP Marquage clair I.T.T. 
C333 CB/C 39E COGECO 



I MHz SPECTBVM 


N' 97 6883 




97 6887 


REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


RESISTANCES 

nEsisTons 


OSCILLATEUR 90/120 MHz 
90/120 MHz OSCILLATOn 


R33 

R34 

R35 

R36 

R37 

R38 

R39 

R40 

R41 

R42 

R43 

R44 

R45 

R46 

R47 

R48 

R49 

R50 

R51 

R52 

R53 

R54 

R55 

R56 

R57 

R58 

R69 


22100147 

29000122 

22100182 

22100410 

22100310 

22100215 

22100310 

22100215 

22100322 

22100139 

29000051 

22100015 

22100147 

22100010 

22100033 

22100127 


29000022 

29000051 

29000122 

29000022 

22100182 

22100182 

29000022 

22100222 

22100010 

22100022 


470 

220 

820 


10 k 


10 k 



22 k 
390 
51 
15 
470 
10 

33 

270 



22 

51 

220 

22 

820 

820 

22 

2.2 

10 

22 


5 % 
5 % 
5 I 


I 00 k 5 % 


5 2 


1,5 k 5 2 


5 2 


1.5 k 52 


5 2 
5 2 
5 2 
5 2 
5 2 
5 2 
5 2 
5 2 


5 2 
5 2 
5 2 
5 2 
5 2 
5 2 
5 2 
5 2 
5 2 
5 2 


1/4 V 
1/8 W 
1/4 W 

I 

1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/8 V 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 


1/8 W 
1/8 W 
1/8 W 
1/8 W 
1/4 U 
1/4 W 
1/8 W 
1/4 W 
1/4 W 
1/4 W 


S07 SOVCOR 
C3 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
C3 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 


C3 SOVCOR 
C3 SOVCOR 
C3 SOVCOR 
C3 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
C3 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 


POTENTIOMETRE 

POTENTIOMETER 


POl 


21531000 


10 k 20 2 


1/2 W 


BC6-Y VARIOHM 


CONDENSATEURS 

CAPACITORS 


C25 

C26 


31500310 

31200068 


10 nF 63 V + 50-20 2 
68 pF 100 V 22 


GOX 767 14 L.C.C. 
C333 CB/C 68E COGECO 


C27 


31500310 


10 nF 63 V 50-20 2 


GOX 767 14 L.C.C. 










N* 97 6887 
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ADRET ELECTRONIQUE FRANCE 
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65004700 


Compce tours serie 1370 


D221 AMPHEND 






















DISVLAY - COVE FILTER 


N* 97 6895 


REPERES 


REFEREWCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


RESISTANCES 

RESISTORS 


ROI 


R16 


CONDEHSATEURS 

CAPACITORS 


COl 


29000222 


FILTRE DE COVE/CODE FILTER 
CARTE A/A-BOARD 


2,2 k 


5 2 


1/8 W 


C3 SOVCOR 


C16 

C17 

C18 


31200210 


31200247 

31200247 


1 nF 


100 V 10 2 


4,7 nF 100 V 10 2 
4,7 nF 100 V 10 2 


C332 CA/A IK COGECO 


C332 CA/A 4K7 COGECO 
C332 CA/A 4K7 COGECO 


BOBINAGES 

COILS 


LOl 

L02 


53004201 

53004201 


47 vH 
47 pH 


0,19 A 10 2 
0,19 A 10 2 


53862 ORZGA 
53862 OREGA 


CIRCUITS INTEGRES 
INTEGRATED CIRCUITS 


SNOl 

SN02 

SN03 


41307404 

41307404 

41307404 


74 L04N 
74 L04N 
74 L04N 


TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 


RESISTANCES 

RESISTORS 


R18 


CARTE E/B-BOARD 


R33 


29000222 


2,2 k 


5 2 


1/8 W 


C3 SOVCOR 



N* 97 3016 











N* 97 3016 



RESISTANCES 

RESISTORS 


ROl 

R02 

R03 

R04 

R05 

R06 

R07 

R08 

R09 

R11 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R23 

R24 

R25 


CONDENSATEURS » 
CAPACITORS 


C03 

C04 

COS 

C06 

C07 

COS 

C09 


POTENTIOMETRE 

POTENTIOMETER 


CARTE REGULATION 
RECVLATION BOARD 


25001619 

6,19 k 

1 

% 

1/4 

W 

22100215 

1 ,5 k 

5 

7, 

1/4 

W 

22100247 

4,7 k 

5 

% 

1/4 

w 

22100233 

3,3 k 

5 

% 

1/4 

w 

25001562 

5,62 k 

I 

% 

1/4 

w 

22100247 

4.7 k 

5 

% 

1/4 

w 

25001619 

6,19 k 

1 

% 

1/4 

w 

22100222 

2,2 k 

5 

7. 

1/4 

w 

25001511 

5.11k 

I 

% 

1/4 

w 

25001511 

5,11k 

I 

% 

1/4 

w 

22100215 

1,5 k 

5 

% 

1/4 

w 

22100227 

1 

2.7 k 

5 

X 

1/4 

w 

22100312 

1 

12 k 

5 

X 

1/4 

w 

25001511 

5,11 k 

1 

X 

1/4 

w 

25001511 

5,11 k 

1 

X 

1/4 

w 

22100168 

680 

5 

X 

1M4 

w 

22100210 

1 k 

5 

X 

1/4 

w 

22100210 

1 k 

5 

X 

1/4 

w 

28000856 

0,56 

10 

X 

3 W 


28000856 

0,56 

10 

% 

3 W 


28000827 

0,27 

10 

% 

3 W 



37001700 

22 

pF 

10 

X 

15 

37000900 

A.' 

7 pF 

10 

X 

25 

37001700 

22 

pF 

10 

X 

15 

37001700 

22 

pF 

10 

X 

15 

37001700 

22 

pF 

10 

X 

15 

37001700 

22 

pF 

10 

X 

15 


1 k 


ROSENTHAL SMA 207 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
ROSENTHAL SMA 207 
S07 SOVCOR 
ROSENTHAL SMA 207 
S07 SOVCOR 
ROSENTHAL SMA 207 
ROSENTHAL SMA 207 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
ROSENTHAL SMA 207 
ROSENTHAL SMA 207 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
SFERNICE RWM 
SFERNICE RWM 
SFERNICE RWM 


L.T.T. 

CTS 

13 

L.T.T. 

CTS 

13 

L.T.T. 

CTS 

13 

L.T.T. 

CTS 

13 

L.T.T. 

CTS 

13 

L.T.T. 

CTS 

13 


POl 


211065 


20 X 1/2 


BECKMAN 89P 







AtlMENTATTON 


97 3016 


REPERES 

REFERENCE 

ADRFT 

DESIGNATION 

4 

REFERENCE FABRICANT 


1 

1 



1 

ENTREE - REDRESSEMENT 

FILTRAGE 

IllRET - FILTER - 

RECTIFIER 


FILTRE SECTEUR 
LIUE FILTER 


TRANSFORMATEUR 

TRANSFORMER 


CONDENSATEURS 

CAFACITORS 


DIODES 


02010602 


10001500 


COl 

35004100 

6800 vjF 

C02 

35003400 

3300 uF 

C03 

35003400 

i 

1 

3300 vF 

1 

1 

CROl 

45000500 

5401 

CR02 

45000500 

5401 

CR03 

45000400 

4004 

CR04 

45000400 

4004 

CR05 

45000400 

4004 

CR06 

45000400 

4004 


16 V + 50-10 % 
40 V + 50-10 X 
40 V 50-10 X 


RELSIC 026 SICSAFCO 
RELSIC 026 SICSAFCO 
RELSIC 026 SICSAFCO 


GENERAL INSTRUMENTS 
GENERAL INSTRUMENTS 
GENERAL INSTRUMENTS 
GENERAL INSTRUMENTS 
GENERAL INSTRUMENTS 
GENERAL INSTRUMENTS 



N* 97 6886 



REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


CIRCUITS INTEGRES 


INTECFATVD CIFCUITS 


SN03 


SN04 


CONNECTEUR 


CONHECrOR 


41507430 


41107472 


74 LS30 


7472 N 


TEXAS INSTRUMENTS 


TEXAS INSTRUMENTS 


14170163 


TM 17 (male) 


TRELEC 


N* 97 6886 


REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


CONBENSATEURS 

CAPACITOBS 


COS 

C09 


31200210 

31200210 

37001500 

37001500 

31200210 

37001500 

31200210 

31200210 

37001500 

37001500 


1 nF 
1 nF 

22 viF 
22 xiV 

1 nF 

22 uT" 

1 nF 
I nF 
22 uF 
22 xiT 


100 V \0 2 
100 V 10 2 
16 V + 50-20 2 
16 V + 50-20 2 
100 V 10 2 
16 V + 50-20 2 
100 V 10 2 
100 V 10 2 
16 V ♦ 50-20 2 


16 V 


50-20 2 


C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
GP Marquage clair I.T.T. 
GP Marquage clair I.T.T. 
C332 CA/A IK COGECO 
GP Marquage clair I.T.T 
C332 CA/A IK COGECO 
C332 CA/A IK COGECO 
GP Marquage clair I.T.T 
GP Marquage clair I.T.T 


DIODES 


CROl 

CR02 

CR03 

CR04 

CR05 

CR06 

CR07 

CR08 


45003100 

45003100 

45003100 

45003100 

45003100 

45003100 

45003100 

45003100 


IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 
IN 4448 


T.T. 

T.T. 


T.T 

T.T 

T.T 

T.T 

T.T 

T.T 


TRANSISTORS 


QOl 

Q02 

Q03 

Q04 

005 ' 

Q06 

Q07 

Q08 

Q09 

QIO 


43002200 

43000400 

43000400 

43001900 

43002200 

43000400 

43000400 

43002200 

43000400 

43000400 


BF 272 
2N 918 
2N 918 
BC 184C 
BF 272 
2N 918 
2N 918 
BF 272 
2N 918 
2N 918 


S. G. S. 

I.T.T. 

I.T.T. 

TEXAS INSTRUMENTS 
S. G. S. 

TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 
S . G • S * 

TEXAS INSTRUMENTS 
TEXAS INSTRUMENTS 


CIRCUITS INTEGRES 
INTEGRATED CIRCUITS 


SNOl 


41507473 


74 LS73 


TEXAS INSTRUMENTS 


SN02 


41507400 


74 LSOO 


TEXAS INSTRU>IENTS 









COMPARATEUR PHASE/FREQUENCE 
VHASE/FnEQVENCY COMVAP.ATOB 


N* 97 6886 


REPERES 


REFERENCE 

ADRET 


DESIGNATION 


REFERENCE FABRICANT 


RESISTANCES 

BESISTOP.S 


ROl 

R02 

R03 

R04 

R05 

R06 

R07 

R08 

R09 

RIO 

Rll 

R12 

R13 

RIA 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 


22100210 

22100133 

22100233 

22100122 

22100168 

22100139 

22100233 

22100122 

22100210 

22100082 

22100322 

22100127 

22100215 

22100215 

22100210 

22100139 

22100215 

22100122 

22100212 

22100110 

22100110 

22100122 

22100082 

22100215 

22100139 

22100212 

22100215 

22100215 

22100122 

22100212 

22100110 

22100110 


1 k 
330 


5 X 
5 X 


3,3 ,k 5 2: 


220 

680 

390 


220 
1 k 
82 

22 k 
270 


5-Z 
5 % 
5 1 


3,3 k 5 Z 


5 Z 
5 Z 
5 Z 
5 Z 
5 Z 


1/4 W 
1/4 W 
1/4 W 
iy4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 U 
1/4 W 
1/4 W 
1/4 W 
1/4 W 


1 ,5 k 

5 Z 

1/4 W 

1 ,5 k 

5 Z 

1/4 W 

1 k 

5 Z 

1/4 W 

390 

5 Z 

1/4 W 

1 ,5 k 

5 Z 

1/4 W 

220 

5 Z 

1/4 W 

1 ,2 k 

5 Z 

1/4 W 

100 

5 Z 

1/4 W 

100 

5 Z 

1/4 W 

220 

5 Z 

1/4 W 

82 

5 Z 

1/4 W 

1 ,5 k 

5 Z 

1/4 W 

390 

5 Z 

1/4 W 

1,2 k 

5 % 

1/4 W 

1 ,5 k 

5 Z 

1/4 W 

1 ,5 k 

5 Z 

1/4 W 

220 

5 Z 

1/4 W 

1 ,2 k 

5 Z 

1/4 W 

100 

5 Z 

1/4 W 

100 

5 Z 

1/4 W 


S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
. S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
SO? SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 
S07 SOVCOR 


CONDENSATEURS 

CAPACITORS* 


COl 

31200082 

82 pF 

100 V 

2 



C333 CB/C 82E COGECO 

C02 

31200022 

22 pF 

100 V 

2 

z 


C333 CB/C 22E COGECO 

C03 

37001500 

22 vF 

16 V 


o 

1 

O 

Z 

GP Marquage clair I.T.T. 

C04 

37001500 

22 yF 

16 V 

+ 

50-20 

z 

GP Marquage clair I.T.T. 

COS 

31200012 

12 pF 

63 V 


± 2 Z 


Serie C632 COGECO 

C06 

37001500 

22 VF 

16 V 


50-20 

z 

GP Marquage clair I.T.T. 

C07 

37001500 

22 yF 

16 V 


50-20 

z 

GP Marquage clair I.T.T. 


87 





